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Readjusting Foundry Business to a Peace Basis 


Tremendous Tonnage of Ordnance Castings Cancelled by the Government, Includ- 
ing Semisteel Shell Program—With Few Exceptions All Priorities Withdrawn 


EADJUSTMENT from a war to a peace 
basis in the foundry trade was marked by 
the cancellation of the semisteel cast shell 
program which ultimately was to have in- 

volved approximately 33,000,000 projectiles. For- 
tunately only a few casting plants had reached a 
production basis and contracts for only 11,000,000 
shell had been placed. However, a large number 
of shops had made preparation for this work and 
had contracted for special equipment to expedite 
output. The cancellation of the shell program, there- 
fore, also involved considerable molding machine 
equipment, but the temporary embarrassment involved 
is not nearly so great as it would have been if the 
armistice had been signed two months later. The 
oroduction of hand and rifle grenades also was 
stopped simultaneously. While the number of these 
missiles contracted for totaled more than 60,000,000, 
the tonnage is comparatively small. 

Otherwise the government evidently is pursuing no 
defined policy in bringing about the transition from 
a war to a peace footing. The manufacture of shell 
steel and steel projectiles has been permitted to con- 
tinue and the same policy applies to many other 
iron and steel articles for the army and navy ordnance 
departments. How long this production will be 
continued is problematical, but it is evident that 
every effort is being made -to prevent idleness of 
large bodies of men in the industrial centers of the 
country through the wholesale cancellations of gov- 
ernment contracts. Production on government work 
in progress has been curtailed by the elimination of 
night, Sunday and overtime operations. With the 
exception of castings for the navy, shipping board 
and the railroads, it is probable that all war orders 
will be countermanded within 30 days. In view of 
the existng situation it is fortunate for the foundry 
industry that it did not participate in the war work 
program to any greater extent and for this reason 
the process of liquidation is not going to be accom- 
panied by nearly so many readjustments as will be 
necessary in many other branches of the iron and 
steel industry. 

To provide a supply of pig iron to the foundries 
producing shell, a number of allocations were 
made and it is probable that the metal involved 


in these transactions will be retained by these 
foundries. Some orders for molding machines were 
placed for this shell work, but the number involved 
was small, since practically all of the casting plants 
receiving these semisteel projectile orders already had 
sufficient equipment for this work. The large ton- 
nage of castings on the books of the foundries for 
the navy, merchant fleet and the railroads will not 
be cancelled and constitutes.a desirable backlog dur- 
ing this transition period. 

Effective Nov. 22, the priorities division of the 
war industries board cancelled all outstanding priority 
ratings whether by certificate or automatic rating, 
except those for the navy, Emergency Fleet cor- 
poration, railroads, telegraph and telephone com- 
panies. This order does not imply the cancellation 
of orders already placed and the full force and effect 
of the directions prior to Nov. 22 are retained and 
preserved for the protection and benefit of those who 
have respected and observed them. The effect of 
this order is to divert to civilian needs the vast 
quantities of materials upon which the military pro- 
gram of the nation had prior claim up to this time. 
Application for priority certificates still may be 
made, but they will be granted only when the need 
is urgent and where it is clearly in the public interest. 
This order also eliminates preference list No. 2, 
dated Oct. 1, 1918, issued by the priorities division 
for the guidance of all governmental agencies and 
others interested in the production and supply of fuel 
and electric energy, of labor and transportation. 

In view of the sudden termination of hostilities, 
much concern has been expressed by the trade re- 
garding the immediate outlook for business. The 
temporary maintenance of iron and steel prices on 
their present level was requested by the iron and 
steel committee of the American Iron and Steel in- 
stitute and much interest is being manifested in the 
meeting of the price-fixing committee early in De- 
cember, when the subject of prices for the first quar- 
ter of the year will be considered. The strength 
of the pig iron market,. however, foreshadows a 
tremendous volume of civilian business through the 
first half of 1919. A large tonnage of iron has been 
purchased by foundrymen and the furnaces report 
that they are almost sold up through the first half. 














it Molding An Intricate Condenser Casting 






Structural Difficulties, Experienced More Generally in Light 
Work, Attended the Production of This 34,900-Pound Casting 


ERE size is no measure of 
the difficulty attending the 
successful production of the 
casting which is illustrated 
on this page Larger cast 
ings have been made, and wil 
made in the Cleveland foundry of the 
Westinghouse Electric & Mig. Co. 
where this one was molded and cast; 
but it is doubtful if greater attention 
can be bestowed with better results 


pe 


than were attained in this cas \t 
first glance the difficulties will not | 

apparent even to one familiar with 
the pit moiding of large and intricate 
castings The sections and flanges 


which are in plain view are ampkl 
to assure success with even ordinary 


care, but Fig. 3 illustrates the ica 
tures which taxed the experience and 
ingenuity of exceptionally skilled 
foundrymen 

The piece is a spe cially design dl 
water inlet chamber lor a 10,000 
square-ioot steam condenser, and 
one of a number of sets consisting ol 
from 12 to 15 units which this com 


pany is furnishing for various powe 


plants. These sets were demanded as 
an aid towaid increased .power re- 


quired to manufacture war equip 
ment. The oth- 
er castings of 
the sets had 
some of the 
difficult fea- 
tures involved, 


FIG. 1—COMPLETE WATER INLET CASTING 
SCHEDULE TIME—A SPECIAL 





arily placed vertical in the mold, and 
inches of metal was required at 


construction. 


served to strengthen the casting against 





































CASTING TO PITTSBURGH 


a fracture at the point where the i 
take pipe joins the main body of 1 
casting. The more rapid cooling of 1 
comparatively light main — cylindrical 
portion of the casting hastened by 
iree passage of air, and slower cooli 
of the intake pipe with its heavier s 
tion might have induced a rupture at 
the junction line. The prevention of 
this failure was the second feature 
which rendered the casting a master- 
piece of foundry practice. 

Making cores, building the mold, 
pouring, stripping and cleaning this 
iob consumed almost three weeks, in- 
cluding Saturday afternoon holidays, 
Sundays and a holiday. The cores 
which formed the main bulk of t 
mold required 500 hours of labo 
There were 159 cores ranging in size 


_ 


from 7 or 8 pounds to over 2% tons 
each. The core which formed the 
opening in the intake pipe was too 


large to be made in one piece; there- 
fore, the two halves were’ made 
separately upon special plates  con- 
structed for the job. Each of these 
halves weighed more than 5000 pounds 
Over a ton of core arbors was. used 
in the entire job. The cores were 
mixed with a compound furnished 
the Federal Foundry Supply ( 
Cleveland 

\ pit, about 12 feet deep, was d 
in preparation for the mold. This 
Was so constructed that any moisture 
would drain to a 
point where it was 
removed from time 
to time by pump- 
ing. A cinder bed 
or well was pro- 
vided to aid drain- 
age. Four binders, 
each 8 x 10 inches 
and 18 feet long 
were laid in the pit 
and tie rods were 


40,000-CUBIC-FOOT CONDENSER, COMPLETED AND READY FOR SHIPMENT FIVE DAYS UNDER 
LOW FRAME FREIGHT CAR 
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placed vertically as may 
be noted from the various 
illustrations accompanying. 

vertical spindle was 
aced and anchored firm- 
to form a center for 
e mold. A smooth bed 
was then swept in prepara- 
n for the bottom cores. 
hese were pleced in pos:- 
mn, their locations de- 
rmined by templates 
used in connection with 
e spindle as a_ fixed 
int. These cores were 
irefully leveled and held 
mly in position. Fig. 2 
llustrates the bottom cores 
d the core which formed 
e exhaust opening in the 
pleted casting. This 
tter was dry sand set on 
aplets and may be bet- 

noted in detail in Fig. 


sections was rammed and 
swept in succession. This 
ramming further served to 
secure the position of the 
bottom cores. The acute 
angle of the junction be- 
tween the main wall of the 
casting and the inlet pipe, 
was formed by the core 
plainly shown at B, Fig. 5. 
A single core was made to 
form the connection and the * 
two web flanges. This core 
was supported by chaplets 
which may be noted in the 
illustration, All filets in the 
green sand mold were care- 
fully reinforced by nails. 
The completed outer struc- 
ture of the mold is shown 
in Fig. 5. The opening il- 
lustrated om the rear wall 
at C and in half. section 
slightly to the right of that 
indicated by A. A sin- point formed bosses, while 

segment pattern was the formation of the outer 
ed to form the sides of web flanges shown at D, in 
e mold which was pig. 2—BoOTTOM ROW OF CORES IN POSITION WITH EXHAUST opeNING Fig. 3, may be plainly dis- 
mmed in green sand. cerned at D, Fig. 5. The 
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; “4 ; me CORE SET—NOTE THE METHOD OF CENTERING. AND THE TEM : ae ee ace 

[his was set in position ‘ mold at this stage was dried 
d braced firmly against PLATE USED IN PLACING THE BOTTOM CORE FOR THE by charcoal fires under a 
e spindle as shown in INLET PIPE, SHOWN IN THE BACKGROUND covering of sheet iron for 
ge. 4 and each of four 24 hours before the inner 











































































SECTION A-A 
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SECTION C-C 
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PIG, 3—DETAIL DRAWING SHOWING THE WEB-LIKE SECTION OF THE MAIN CASTING AND THE MANNER IN WHICH THE INLET PIPE IS ATTACHED 
TO THE SIDE WALL 
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FIG. 4—METHOD OF RAMMING THE SUC- 
CESSIVE SEGMENTS OF THE OUTER WALL 
—THE PATTERN WAS FIRMLY BRACED 

AGAINST THE SPINDLE—NOTE THE 
CORE FOR THE EXHAUST OPENING 
SHOWN AT A 
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cores were set, as shown on page 555. 

The inner or segmental cores and the 
larger cores forming the inlet pipe were 
all set on chaplets. As may be noted 
from Fig. 6 the inner cores are set in 
pairs, each two pairs being separated to 
allow the webs of metal which radiate 
from the center and contain the vertical 
tubes or bolt. holes which necessitated 
the long slender cores. Several of the 
latter may be seen in the illustration - 
indicated by A. The panel-like structure 
of the segmental cores at either side of 
the bolt hole cores served to allow a 
mere fin of metal at either side of the 
tubes. The inlet pipe construction is 
clearly shown. The main body of. this 
pipe was secured by the two half cores, 
B, Fig. 6, which in section resemble an 
imperfect ellipse or more properly two 
circles intersecting on a chord perpendic- 
ular to their line of centers and at a 
distance equal to one-half of the radius 
from either center. These cores were 
the two heaviest made, due to the fact 























FIG. 5—OQUTER WALL OF MOLD NEARING 
COMPLETION—THE PROVISION FOR WEB 
FLANGES AT THE TWO SURFACES 
WHERE THE INLET PIPE JOINS THE 
WALL MAY BE NOTED 






































it they were 8 feet long and 18 
hes in diameter and a print of 18 
hes was allowed at the end. They 
re constructed on special plates. The 
ver section was delivered to the side 
the mold, rolled over by a crane 
n a prepared bed of sand, and then 
vered into position in the mold by 
ans of the crane which engaged 
oks with the countersunk fastenings 
the core. The core which formed 
inner curve in the pipe at the joint 
th the main portion of the casting 
ewise was made in two sections. One 
these sections may be noted at D 
Fig. 5. The main pipe cores and 
se cores which resembled elbows to- 
ther formed the curved wall which 
livides the opening from the pipe to 
he main section of the intake. This is 
licated on the drawing and may be 
ted in Fig. 6, at E. 
\fter the central cores were in posi- 
n the top cores were set in the man- 
indicated in Fig. 7. The openings 
t at either side of the center were 
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FIG. 7—COVER CORES IN POSITION READY 
FOR THE RAMMING OF THE CENTER— 
THREE OF THE FIVE RISERS MAY BE 
NOTED AT A, AND ONE OF THE TILE 
SECTIONAL RUNNERS-!IS SHOWN IN 
THE FOREGROUND AT B 
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closely rammed and the whole was cov- 
ered with molding sand and rammed 
tight. The molders time on the job 
was 294 hours with 223 hours helpers’ 
time. 

Special caré was observed in setting 
the two pouring gates. These were 
built up of double lines of fire-clay 
sectional pipes which were run from the 
inlet points at the bottom of the mold 
horizontally to a location well outside 
of the limits of the mold. Here a dry 
sand core elbow formed a vertical con- 
nection with the duplicate sectional pipe 
runners to the surface of the foundry 
floor. Here the runners entered the 
pouring basins, constructed by lining 
iron frames with fire clay. One 
of the two sectional runners is 
shown in the foreground of Fig. 

7 at B, and at E in Fig. 5. Five 

risers were built 
up in a similar 
manner with re- 
fractory pipe sec- 
tions. Three of 
these risers are 
indicated at A, 
Fig. 7. Binders 
were then set 
across the top, the 
tie rods were con- 
nected and _ tight- 
ened and the 
mold was weight- 
ed as shown in 
Fig. 8. It is sig- 
nificant that about 


FIG. 8—MOLD CLOSED 


9—POURING THE CASTING 


AND WEIGHTED 
IS AT THE LEFT, AND JACOB KELLAR, FOREMAN OF THIS FLOOR, IS SHOWN AT THE RIGHT 


THIS PHOTOGRAPH 


a Ree 


Tae FOUNDRY 


80 tons of weight was placed on the 
mold before pouring. A special mix- 
ture of metal was used in making 
this casting. 
The cupola 
coke and an 
to assure fluid 


selected 
was used 
intricacy 


was fired with 
extra amount 
metal, as the 


of the casting and the number of ob- 





READY FOR POURING—J. R. 


REILLY, 


December, 1918 


structions opposed to the free passige 
of the metal to all parts of the mold 
required high temperature, free-flowing 
iron.- Two ladles containing about 65, 
000 pounds of iron were used, althoug 
the estimated weight of the casting 
only 34,000 pounds. The pouring opera- 
tion consumed only six minutes. G 
care was exercised to prevent any 
purities from entering the mold. 
openings to. the gates at the bottom of 
the pouring basins were plugged until 
sufficient metal had entered to allow 
the slag and dirt to float to the top 
The plugs then were drawn and 
the iron was permitted to flow 
down and into the mold, With- 
in a few hours a pit was dug 
outside the point where the 
heavy inlet pipe had _ been 
formed. At the end of about 
12 hours this pipe was entirely 
exposed to allow 
it to cool quickly, 
and the core 
shown. at A, Fig. 
10, was dug out. 
This allowed both 
the heavy pipe 
and the portions 
which it connect- 
ed with the main 
casting to cool 
more quickly than 
the lighter  sec- 
tions. The entire 
casting was then 
allowed to cool 


GENERAL FOREMAN 


WAS TAKEN ABOUT TWO MINUTES AFTER THE OPERATION WAS STARTED—NOTE THE ABSENCE 


OF SMOKE AND THE METHODICAL MANNER IN WHICH EACH MAN HANDLES THE TASK ASSIGNED 





FIG. 10—THE INLET PIPE AND THE CORE A 


the sand for two days, and it 
vas found to be structurally perfect. Two 
‘anes were required to remove the 
isting to the cleaning floor and a 
necial car was utilized to ship it to 
he Pittsburgh plant of the Westinghouse 
lectric & Mfg. Co. where it will be 
vachined and assembled with the com- 
lete condenser. 
Too much credit cannot be 
» the care given this job by 
n the foundry. It was realized that 
he task was difficult and the chances 
or failure were manv. f. R. Reilly 
reneral foreman, and Jacob Kellar, the 
oreman in charge of this main bav 
vhere the heaviest castings are produced 
ave their personal attention to the 
vork and their experience is best at- 
ested by the success of the casting. 


assigned 
the men 


Bell Metal 

3ell metal is essentially a bronze 
is it is an alloy of copper and tin 
with very small percentages of impuri- 
ties. As the tin is usually consider- 
ably over 10 per cent, the alloy is 
rather brittle. The following formula 
is most frequently used: Copper, 80 
per cent, and tin, 10 per cent. Some- 
times a little zinc is added for its de- 
oxidizing effect, and occasionally 
phosphorus is used for the same pur- 
pose, but it is generally understood 
that the latter element has an injuri- 
ous influence on the tone of the bell. 


WERE 


- 


DUG OUT WITHIN 12 TOURS 


IN THE SAND TWO DAYS 


AFTER BEING 
LONGER 


Probably the best deoxidizing agent 
to use in high-tin alloys is iron, there- 
fore, many bell metals 
When used for its 
dizer, 
of the following 
times is quite 
ferrocyanide, 1 
pound; soda 
pound. 
A small 
added to the 
of this flux, 
tone, 
of porosity. 


contain iron. 
deoxi- 


form 


effect as a 
added in the 
flux which in normal 
inexpensive: Sodium 
pound; silica sand, 1 
ash, 1 pound, and borax 


iron is best 


will be 
the use 
greatly im- 
the danger 


amount of iron 
bell metal by 
which will 
and reduce 
The flux can also be 
used to advantage in connection with 
other copper-tin alloys, but when so 
used an addition of only 1 per cent 
of the mixed flux should be made in- 
stead of 3% per cent, as the amount 
given in 


+ 


prove its 


the formula is intended to be 
used with 100 pounds of bell metal. 


Soldering Zinc 
Zine is in unusually 
present as it is employed for replacing 


heavy demand at 
some other nonferrous metals, the 
ply of which is limited. Therefore, it 
is interesting to note the facility with 
which rolled zinc may be soldered 
“While it may not be generally known 
that sheet zinc, now so much used as 
a material for commercial work is 
of the easiest metals to solder, this fact 
is nevertheless true,” said W._ H. 


SUD- 


one 


POURED, 


BUT THE REST OF THE CASTING REMAINED 


Hendricks, general sales engineer of 
New Jersey Zinc Co., New York. 
perienced claim that 
more easily soldered than any of 
sheet metals. Most failures are 
overheating the metal. This may 
from long an application of 
soldering iron or may be 
being overheated. 

“Only a quick pass of the soldering 
iron over the metal is needed to produce 
a stable joint. Otherwise, the zinc is 
cither melted or its internal structure 
hecomes changed by overheating, with 
a resultant weakening of the metal. 
Sheet zinc melts at a temperature of 
119 degrees Cent., or 786 degrees Fahr. 
The best results are obtained by using 
a soldering iron that has not become so 
hot as to become dull red in color. Too 
often the mistake is made of heating 
the iron to a dull red. Less than 500 
degrees Cent., or 932 degrees Fahr., is 
necessary to raise the iron to the proper 
heat to solder sheet zinc joints. It is 
customary to half-and-half solder 
and with its intelligent application excel- 
lent work can be done. Preceding the 
operation, however, a cut acid fluxing 
solution, or a solution of zinc chloride 
acidulated with muriatic acid, should’ be 
applied to the metal that is being pre- 
pared for the work. 

“The sheet zinc should be 
dirt or grease, particularly along the 
line to be soldered, and the customary 
precaution should be taken to insure the 
perfect contact of the seam surfaces.” 


the 

“Ex- 
zinc is 
the 
due to 
occur 

the 
due to its 


operators 


100 


use 


free from 





Oil-Burning Cupola Operations Analyzed 


Results Attained in Melting Iron for a Three-Ton Converter Plant 


Point to Saving in Fuel and Labor With More Steady Output 


HIS paper is intended to be 

a brief report of progress 

with the use of the Stough- 

ton oil burning process as 

to two cupolas used at the 
Taylor-Wharton Iron & Steel Co.'s 
plant at High Bridge, N. J., to mel: 
iron for a 3-ton converter. 

The metal melted in these cupolas, 
which are used on alternate days, 
is run into a receiving ladle on a 
platform scale and carefully weighed 
before being put into the converter. 
As it is not easy to change the re- 
ceiving ladles, which are of a special 
design and are mounted on trunnions 
with an arrangement for attaching to 
a gear and hand wheel for rotating 
them, it is essential that the metal 
from the cupolas be hot enough so 
that the receiving ladle is not heavily 
sculled in the course of a day’s run, 
which will average from 15 to 25 
blows or slightly over. The converter 
runs on a schedule of three blows per 
hour, and as far as possible the entire 
amount of metal for one blow 1s ac- 
cumulated in the bed of the cupola 
before tapping. 

The cupolas are lined to about 42- 
inch diameter at the bed and _ the 
4 tuyeres are about 30 inches above 
the bottom. The tuyeres now used 
are 3'4 inches high and 15 inches wide 
and are made up of brick, which de- 
mands the use of a brick tile to 
form the top of the tuyeres. 

At present, when we are averaging 
16 or 17 blows a day, this brick tile 
frequently lasts two days and some- 
times three. Some months ago when 
we were averaging from 20 to 26 
blows in a day it was necessary to 
replace the brick tiles on three and 
generally four tuyeres every morning. 

Above the tuyeres the lining of the 
cupola is made up of a bosh brick, 
which is so shaped that the cupola is 
boshed 3 inches on a side at a point 
27 inches above the tuyeres. From 
this point the lining goes up approxi- 
mately straight. 

The arrangements for furnishing oil 
and air to these cupolas is compara- 
tively simple. The cupolas are pro- 
vided with a bustle pie of circular 
cross section entirely separate from 
the cupola shell. From this bustle 
pipe four short downcomers are 
brought, each of which branches into 
two blast pipes which enter one on 
each side of a square wind box lined 
with brick. The two pipes enter at 
an angle of about 45 degrees so that 
the entering blast is directed ap- 
proximately toward the center of the 
tuyere opening. 

These pipes carry the main supply 
of air, which is furnished by a fan at 
a maximum pressure of about 10 


From a paper presented at the annual meeting of 
the American Foundrymen’s association, Milwaukee, 
Oct. 7-11. The author, John Howe Hall, is associated 
with the Taylor-Wharton Iron & Steel (Co., High 
Bridge, N. J 





ounces under ordinary conditions. A 
blast meter is attached to the main 
air line, and we usually keep the sup- 
ply of air at about 3800 to 4200 cubic 
feet per minute. The four burners 
are arranged so they can be moved 
backward and forward in the tuyere 
opening to secure the best combus- 
tion. The oil and air are fed to the 
burner through two pipes which pass 
through a small opening in the cast 
iron cover-plate of the wind box. The 
cover plate has two small peep-hole 
openings and an opening at the bot- 
tom to drain out any slag in case 
the cupola is not tapped in time and 
slag is run into the wind boxes. 

The oil is fed to the burners at 
about 45 pounds pressure and is 
atomized by compressed air at about 
90 pounds. The oil used is an ordi- 
nary fuel oil and our figures on it 
indicate a _ specific gravity running 
from 850 to 870, a flash point from 
180 to 240 degrees Fahr., a fire point 
of from 200 to 250 degrees Fahr. and 
a heat value of about 130,000 to 
150,000 B. t. u. per gallon. 

When we first installed this proeess 
we were making from 10 to 14 heats 
of carbon steel per day, which were 
made at the beginning of the run, 
these being followed up with metal 
for manganese steel heats. 


Reduction In Sulphur 


When we first started using oil we 
tried many coke ratios and many dif- 
ferent rates of feeding the oil to the 
cupola. As our chief object in using 
the process was to cut down the sul- 
phur in our steel we were only inci- 
dentally interested in the saving of 
coke. We found that we could reduce 
our sulphur without great difficulty 
about one or two points, that is, if 
we were using coke and making steel 
that ran 0.08 per cent sulphur, we 
could get steel of 0.06 per cent sul- 
phur or a little over with the oil. 
Possibly by cutting down the coke 
and increasing the quantity of oil 
burned it would be possible to better 
this figure, but we found when we 
did this that the rate of melting in 
the cupola was increased so much 
that the converter and the fcundry 
could not handle the metal fast 
enough and the resulting delays gave 
us trouble with the metal in the re- 
ceiver. 

We have used so many grades of 
pig iron, scrap and coke since we 
started the oil last February that it is 
virtually impossible for us to give 
hard and fast figures for the differ- 
ence which the oil has made in the 
sulphur content of our steel and in 
the handling of the cupola. We hope 
we shall make a great deal of ordi- 
nary carbon steel and that the speci- 
fications we have to meet will be such 
that we can make an exact compari- 
son between running the cupola with 
coke and running it with oil, all other 
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By John Howe Ha! 


conditions being identical. For the 
present it is enough to say that with 
coke running 1 per cent sulphur an 
pig iron and scrap below 0.035 per 
cent in sulphur we are now turning 
out steel running from 0.045 to 0.065 
per cent in sulphur. For these heats 
we use a 12 to 1 coke ratio and bur 
about 60 gallons of oil per hour, th 
iron running from the cupola at about 
1.5 per cent silicon and about 1 pe: 
cent manganese. The charges con- 
sist at present of 1900 pounds of pig 
iron and 1350 pounds of scrap, oi 
which approximately one-third 
manganese steel scrap. 

Before we installed the oil on thes: 
cupolas they were provided with fou: 
tuyeres each 4x10 inches in cross 
section. When melting with coke 
alone and using a metal of the com- 
position indicated above, we had a 
great deal of difficulty with slag and 
metal getting into the tuyeres, espe 
cially if we made more than 16 or 1S 
blows a day. When this happened 
the cupola tenders had a severe job 
keeping the tuyeres open with bars 
and sledges and the cupola, of course 
ran slowly and badly. In our par 
ticular case the use of the oil has 
been of considerable advantage from 
this point of view, as the hot flam« 
of the oil burner keeps the tuyeres 
sufficiently hot so that almost no 
poking is required to keep them clear 

The writer recognizes that the cu 
polas are of rather old design and 
that in some respects their perform- 
ance may be considerably improved 
upon, judging by what he has seen in 
foundries using the tropenas process. 
Nevertheless, he does feel that the 
use of fuel oil has been a great ad- 
vantage under difficult conditions. in 
the three following respects: It has 
assisted in saving coke at a _ time 
when coke is high in price and of 
uncertain quality; it has diminished 
the labor of handling the cupolas, and 
it has contributed largely in cutting 
down the surplus in the steel pro- 
duced. 


We do not feel that our figures for 
oil consumed are necessarily accur- 
ate, on acount of the difficulties which 
almost always crop up with oil meters. 
With this reservation, we give the 
consumption of fuels for June and 
July and the total number of pounds 
of metal charged to the cupolas fot 
the same months: 


June—2,097.300 pounds of metal 
charged; 198,974 pounds of coke 
burned; 7000 pounds of hard coal 
burned; 6970 gallons of oil used. This 
gives a total of 10.45 pounds of metal 
per pound of coke and coal. 


July—2,204.870 pounds of metal 
charged; 187.816 pounds of coke 
burned; 13,650 pounds of hard coal 
burned; 9720 gallons of oil used. This 
gives a total of 10.94 pounds of metal 
per pound of coke and coal. 













improving and Reclaiming Foundry Facing Sand 


Effect of Varying the Proportions and Length of Time in Mixing 


the Various Ingredients—Functions of the Muller Type of Mixer 


é N these times it is, of course, 
exceedingly important to re- 
duce the cost of foundry 
sand mixtures, not only by 
decreasing the amount of 
new sand used but also by increasing 
the quantity of old sand that can be 
sed over again. 

Sand preparation has only recently 
‘ceived the attention that it deserves, 
robably because other problems oc- 
upied the attention of the foundry- 
ien and were considered more im- 
ortant from the standpoint of the 
uality of the castings and the cost 
‘ the production. Different methods 
f molding mixtures of metal for 
arious weights of castings and for 
istings for different purposes have 
ccupied the attention of the found- 
ymen to the exclusion of the sand 
lixing now considered important. 
There is no doubt that ultimately 
ays and means will be found to use 
» all of the old sand; also, that the 
ld cores will be broken up and used 
ver again. Furthermore, unless the found- 
y is so small that it cannot afford 
the expense it is absolutely necessary 
to employ a metallurgist or chemist 
) experiment with the different kinds 
f new sand, to investigate the pos- 
ible reduction of binder for core 
and with the use of cheaper binder 
than was.formerly used and generally 
) supervise the more thorough and 
yore economical preparation of mold- 

2 sands. 

It is believed by 


From a paper presented at the annual meeting of 
the American Fourdrymen’s association, Milwaukee, 
Oct. 7-11. The author, Henry B. Hanley, is as- 


“ 


many engineers 





ociated with the New London Ship & Engine -Co., 
iroton, Conn. 


who ‘have studied the subject that 
the most satisfactory means of mix- 
ing is ,by the use of-.a muller type 
of machine, provided that the mulling 


action does not destroy the original 
structure of the sand but simply 
incorporates the various ingredients 
into a uniform mixture, at the same 


time maintaining its original porosity. 

Locating the Mixing Department 

It is properly to locate 
the sand mixing department so that 
the new sand can be delivered as 
automatically as possible into the 
mixing machine, and to take away 
the resultant mixture quickly and 
economically, thus securing the maxi- 
mum capacity from the mixer. Also, 
where one machine is used for both 
facing and core sand it should be 
located so that the core mixture and 
the facing mixture can be transported 


important 


to wherever they are to be used in 
the foundry with as little delay and 
expense as possible. Likewise, the 
return of the old sand to the ma- 


chine should be kept in mind so that 
the expense of so doing will not 
counteract the advantage of using up 
the old sand. It is important that 
the sand be distributed so that the 
molders will not have to wait at any 
time for a fresh supply of sand. 

Hand mixing is absolutely a thing 
of the past not only on account of the 
labor conditions at the present time 
but also because of the reduction in 
cost, as obviously it is impossible 
to reduce the quantity of sand re- 
quired, by hand mixing, as can be 
done mechanically. 

Accurate records should be kept of 





FIG. 1—CYLINDER HEAD MOLD IN WHICH RECLAIMED FACING SAND WAS USED 
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By Henry B Hanley 


various mixtures required for certain 
classes of work and the cost of such 
mixtures should be proportioned per 
ton of castings. In other words, the 
cheapest mixture that can be used 
in any particular class of work should 
always be determined and then this 
particular mixture should be abso- 
lutely maintained. 


The time of mixing should be care- 
fully investigated, as in core sand es- 
pecially it is just as bad to mix the 
sand too long as not long enough, it 
being more expensive to continue the 
mix beyond the time required. I have 
heard a great many foundrymen make 
the 


statement that poor sand prep- 
aration is responsible for more lost 
castings than any other single con- 


tributing cause. 


It is also possible with the muller 
type of mixer to ‘secure a good dis- 
tribution of sea coal particles for 
facing and to decrease the amount 
of sea coal that is required. Consider 
the immense saving in time effected 
by the molder in finishing the mold 
that is made with well mixed sand. 
The mold will not fall to pieces so 
easily and therefore requires less fin- 
ishing. The metal will not cut into 
the mold because the sand presents a 
tougher exterior. It is not difficult 
to note by observation the difference 
in the cores of the rough, loose 
edges where the sand is not properly 
mixed. These edges, of course, are 
liable to wash off and the pieces get 
to the top of the casting and cause 
endless trouble in the machine shop, 
resulting in the scrapping of the cast- 
ings. 

Where a foundry uses mostly green 
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FIG. 2—METHOD OF MOLDING WITH IMPROVED AND RECLAIMED SAND 


sand it is. all the more important *j 5 shows a large cylindrical pan material to a powder. | On the other 
to prepare it properly, especially where ‘et in diameter with sides 12 inches’ hand, if the muller is in contact wit 
there is a variety ot castings both n height. The mullers are supported the pan a continuous grinding gos 
heavy and medium weight. ‘el shafts which are independent on which is harmful for any sat 
cases mixtures of sand can | I f each other. The ends of these In the first place, the grain size at 
duced with small additions binder hafts are provided with shoes which’ grade of the mixture is altered 

and sea coal that e quite econom I guides in e frame The the whole mass is broken into 

ical. On » other hand, mixtur muller shafts are supported by heavy sharp particles When such sand 
are required with’ much stronger bond teel springs which may be set 


al 


in such dumped out, it does not feel right, 
and more careful manipulation a position that the mullers are close weak and very sharp. With prop 
is oftentimes desirable to arrange fo! t but not in contact with the mul- attention to the position of the mulle 
various bins for the different mixtures plates when the pan is empty. excellent sand can be_ obtained 

} d all times in not exceeding five mi 
a mixture that is not adapted to the tl muller plates can be adjusted to utes time of mulling. | This will giv 
particular class of work to be done. suit the blending requirements \ the maximum bond for the mixtu 
~ Another valuable use of the san al unloader permits of emp used Mulling for three minutes w 

same bond <; Ive 
ultimate bond is dé 
sand machine, we found it pendent on the mixture used, the ten 
the cope part of the mold ; o important to make a careful adjust- per, the revolutions per minute and 
apt to scab; also the cope mucl ment ie mullers so that , do the time. 
less liable to drop out, as 1 Ite 


so that there is no chance of using he space between the mullers at 


can be cheaply made for large copes In our experience with the muller minutes. Che 
because sea coal is needed and type of! 


mixing machine is that tough sand yins le machine while running give nearly the 


n rest on the pan. In this way While conducting a number of tests 
the case when poor facings are used ‘re is little danger of grinding the on green sand facings that contained 


FIG. 83—AIR COMPRESSOR CYLINDER MOLD 
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sea coal, we were surprised to find 
at the sea coal had a serious effect 
1 the bond. Tests were made to 
termine to what extent sea coal 
uld be used in good facing and 
still have the bond required for sate 
rrking. A mixture was made of old 
ind 60 per cent and new sand 40 
r cent, no sea coal being used. 
he molds were blacked and the 
isting came out fine. Next, 3, 6 and 
per cent additions of sea coal were 
ied. On passing 6 per cent the 
md was so seriously weakened that 
lite poor castings were produced. 
ll of these’ mixtures were prepared 

the muller previously described 
id were mixed in five minutes mull- 
g. After a careful investigation, it 
as learned that the sea coal breaks 
» the continuity of the bond im- 
irted by clay or impurities. This 
veakness attributed to sea coal could 
isily have been overcome by addi- 


| Tae FouNoRY 


ing purposes, our experience has been 
that they are economical and safe in 
plants where there are no means of 
controlling the reclamation work, such 
as tests that show exactly what the 
bond and other qualities are under vary- 
ing conditions. 


Reclaiming Sand with Fire Clay 


We have found that fire clay is 
not suited to molding sand work 
for the* simple» reason that it takes 
too much clay to develop the bond 
when added to old sand Che reason 
for this is the fact that fire clay does 
not possess any amount of plasticity 


but is generally nonplastic. We have 
found additions of 10 per cent fire 
clay a serious detriment in sands 


intended for facing, because with the 
clay in the old sand plus the added 
clay which make a total of 20 per 
cent, trotbles in venting and blowing 
developed. On cutting the fireclay 
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used, but its quality and its influence 
on the ultimate strength or bond of 
the sand being reclaimed will differ 
enormously. This has been explained 
previously and is due to the superior 
physical quality and not the chemical 
quality or constituency of the selected 
plastic clay. 

When one changes from the use of 
ordinary fireclay to a strong plastic 
clay and attempts to rejuvenate the 
old sand an entirely different result 
is obtained. With the plastic clay a 
good strong bond that is reliable is 
secured. Only a small amount, 5 per 
cent, or sometimes less; is required 
to develop an excellent feeling in 
the worn-out sand. This is a tempt- 
ing line of investigation because it 


offers a considerable return on ac- 
count of the great economy possible. 
Backing sand for heavy work needs 
nothing more than a small amount of 
plastic clay and a few 


minutes in 





FIG. 4—WORKING CYLINDER MOLD IN WHICH RECLAIMED SAND WAS USED 


ns of more new sand, but since 
is means increased cost for facing, 
was decided to adopt the safe 
orking limit of 6 per cent for fac- 
g intended for medium weight cast- 
2S. 
In selecting molding sands we have 
ied to secure strong bond sands at 
ll times. We find there is economy 
the purchase of these strong bond 
inds because they will go further 
than a sand of weak bond in adding 
» old sand or in making a facing. 
‘ne can appreciate the effect of add- 
g 10 per cent of extra strong stove 
late sand to the heap sand, when 
) berin with the stove plate sand 
elected for this work contains dou- 
le the bond of other sands. There 
re some advantages about reclaim- 
ig old sands with strong bond new 
inds that should appeal to those 
vho do not have a muller. It is not 
so 6©diffcult to mix thoroughly the 
two sands as it is when the mixture 
with the addition of some clay is under- 
taken. 
To make clear the influence of se- 
lected strong bond sands for reclaim- 


addition down to 5 per cent the trou- 
bles were eliminated, but the bond 
was not reliable. If the molds dried 
out from long standing the cope 
would drop from weak bond. When 
mullers were first introduced for sand 
reclamation it was thought 
to take any foundry clay, add old 
sand, and make new molding sand. 
This idea is disappearing because the 
knowledge of clay today shows that 
there is a great variety to select from, 
each having a _ different bond and 
plasticity. Excellent results are ob- 
tained when the proper clay is chosen 
for the work, as the following table 
indicates: 


11 
possirpie 


Ordinary Fireclay Selected Plastic Clay 
Bond _ absorption 
Ree ‘cweuan 2000 12,000 
Transverse strength 15 lbs persq. in. 275 lbs. per sq. in. 
Clay substance 
plus impurities, 
per cent...... 96 per cent 98 per cent 
In selecting the clay to be used 
a strong bond plastic clay should be 
specified. As the table shows, prac- 
tically the same amount of clay is 








the muller. When one considers the 
vast differences in properties of clay 
that are suitable for this line of work 
it is easily understood that the fu- 
ture advances will be made not by 
using the ordinary fireclay but the 
intelligent addition of a selected plastic 
clay. 

It is still a matter of argument 
between foundrymen as to the best 
way to blend sands to get the best 
results. Some prefer the dry mixing 
method and then tempering; others 
prefer to mix and temper at the same 
time. Our experience has shown that 
wet mixing in a muller develops about 
all we expect from the ingredients. 
We have had the best results by add- 
ing clay in the form of emulsion, 
while the machine is in operation. 
This allows the clay to spread over 
the surfaces and avoids lumps in the 
mixture. It is entirely a matter of 
clay dispersion over sand surfaces 
that makes ultimate bond. We all 
know that a liquid conditions for the 
added material is superior to the dry 
condition. By mixing the clay with 
water we can develop the maximum 























































































FIG. 5 


SAND MIXING 


amount of bond with the minimum 
amount of clay. 
When we have a muller at our dis- 


posal, we find that it is thoroughly 


MACHINE OF 


ge 





MULLER TYPE 


practicable to utilize some of our lo- 
cal sands by adding 25 per cent to 
our new facing sand mixtures. In 
this way we are saving 50 to 75 


Why Some Foundries Continue 


ITH an experience of more 

than 10 years in foundry ac- 

counting, which enabled me to 

investigate more than 100 

casting plants of all sizes, 
with varied output, I believe myselt 
competent to formulate approximately 
the causes of foundry losses and to sug- 
gest the remedies. 

The 
yet many of 
large number of 

The may 


(1) Financial 

(2) Technical. 

(3) Organization. 

(4) Accounting. 
and are due.to 

(1) Ignorance 

(2) Indifference 


numerous and varied, 


common to a 


causes are 

these 

foundries. 
be divided 


are 


causes into 


| on the { Employers 


(3) Carelessness {part 4 
(4) Prejudice ot | Employes 
(5) Circumstances | 

(a) largely beyond control 


(b) entirely withn control 
They are connected with 
(1) Management 


(2) Foremen. 

(3) Foundry employes. 
(4) Selling force 

(5) Customers. 


merely 
manufacturing 


Financial causes are such as 
afiect every line of 
business and include: 


capital. 


1) Insufficient 
2) Too liberal credit. 
3) Too little credit. 


( 
( 
( 





By Robert Grimshaw 


Insufficient capital and extending 
too liberal credit are self-explanatory. 
Extending too little credit, while not 
so often an important factor in foun- 


dry operation as in commercial busi- 
nesses, sometimes reduces both output 
and profit. The credit clerk, anxious 


to reduce losses to 1 per cent or less, 
cuts out a line of possible orders on 
which the profit might be 50 per cent, 
if all bills were paid, but where the 
risk is only 10 per cent of the total; 
a condition that would warrant allow- 
ing for 5 per cent of bad credits. 
Technical causes are legion and occur 
where one would least expect them. 
They include neglect to buy pig, 
coke and limestone on analysis, improper 
charging and blast pressure, bad pattern 
design, faulty coremaking, 
incorrect gating, and careless pouring, 
uneconomical cleaning, annealing and 
welding. It would requre one volume to 
point out the causes, and three or 
to state the detail. 


excessive or 


four 
remedies in 


Lack of Organization Causes Losses 


As a rule, the entire personnel is only 
a torce, not an organization. Purchas- 
ing is done without consultation with 
either the production department or the 
selling force; there is no well defined 
and formulated relation of each member 
to every other, so that lines are 
overstocked and others understocked; 
some departments or production centers 


some 





December, 191: 


per cent against the cost of ne 
molding sand brought from long di: 
tances. A good mixture for mediu: 
weight castings can be prepared 
a muller by taking 50 per cent 
sand, 25 per cent local sand, 
per cent of new sand and 2 
cent of selected plastic clay. It is 
of importance, however, to first k: 
that the local sand is of refract 
character. It matters not whethe: 
contains clay or other bond; this 
be put into the mixture at will. 
The quality of the work produced 
is the main consideration in sand 
reclamation. The results obtained so 
far are decidedly in favor of mec! 
ical treatment of the sand. When a 
mixture is found satisfactory for a 


nw 


certain line of work it can be dupli- 
cated, thereby giving each molder 
the same quality of sand. This avoids 
the personal equation where each 


man thinks he is better prepared on 
his own facing requirements than 
next one. We have seen hundreds 
of important castings come exactly 


@ 


the same in surface appearance day 
after day. They were not made 
from exactly the same formula 


sands but the texture and bond were 
what was required for the job. To 
have complicated castings free from 
sand defects it is necessary to give 
the sand mixing some study and atten- 
tion. 

Figs. 1, 2, 3 and 4 show a variety 
of dry sand molds in which we have 
successfully employed improved and 
reclaimed facing sand. The molds are 
for diesel engine castings. 


to Lose Money 


are far behind their capacity, others 
largely idle. There is no method of tel! 
ing at any time the status or the wher: 
abouts of any job, or of estimating co: 
rectly the time when the delivery oi 
an order may be fairly promised. There 
are no understudies for important mem 


bers of the organizations so that the 
absence or sickness of one man may 
cause confusion and loss. 


_In a recent inspection of about 40 
foundries I found not over six whose 
executives had any idea of what. th 
metal cost at the tap-hole and three of 
these were wrong. Few could tell the 
actual cost of the various direct labo: 
operations; fewer still figure, much less 
distribute correctly, the indirect labo: 
As to expense, nearly all were content 
to throw every peg that did not seem to 
ht any particular hole, into a_ basket 
termed general expense. Castings that 
cost 10 cents a pound to make were wit! 
those that cost five, at a flat price o 
six cents. Of depreciation, especiall; 
by obsolescence, few foundrymen had 
any knowledge and not one in 10 had 
sinking funds to replace assets as the 
became valueless. 

“Ignorance of ‘the law excuses no 
man” applies to the laws of purchase, 
production and sale as well as to those 
concerning automobile speeds, trespass- 
ing, etc. The ignorance of some foun- 
dry managers and foremen concerning 
the essential factors of their business— 
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ot merely their particular business, but 
he foundry business in particular—is 
stounding and usually is greatest among 
hose who object to “giving away valu- 
ble trade secrets.” Study of the trade 
eriodicals, and exchange of ideas at 
rade conventions, would be of great 
ervice; but what is also needed is: 
(a) Records, and more records and 
till more records, of matters within 
heir own foundry precincts. 

(b) A study of these records and 
(c) Application of the knowledge 
ained from such study. tos 
Where the heads of an organization 
r establishment are indifferent to the 
letails of the business and to the wel- 
are of those under them, it is not to 
e expected that the latter will be over 
nthusiastic about their work and its re- 
ults. 

The widespread and increasing Amer- 
can tendency to slap-dash methods, to 
let it go at that,” is responsible for 


nany regrettable and costly accidents, 
nd much preventable loss. “Satety 
ist” has indeed become a sort of 


logan, but is taken as referring to per- 


onal and physical safety, and not at 
ill to technical and business safety. 
Errors are made because of “rule of 


thumb” methods and unstopped leaks in- 
rease because overlooked. 

There are those who rather pride 
themselves on what they call conserva- 
tism, but which is only really rank and 
nexcusable prejudice. For conservatism 
‘roper is merely adherence to what is 
ld and established, just because it is so; 
whereas prejudice is simply adherence 
to one’s own ideas and practices just 
because they are one’s own. I found 
one manufacturer who refused to charge 
the foundry with any share of the gen- 
eral expense; for no other reason than 
that he “didn’t want to.” 

[ found some concerns that were 
turning out too many types and sizes 
‘f machines. One admitted that he 
ontinued the long list because he did 
iot have the courage to drop any of 


them. Yet the occasional loss in turn- 
ig down a customer who wanted a 
No. 74%: Acme when a No. 7 or a 
No. 8 Acme or indeed a No. 7 or a 


No. 8 of any one of four or five other 
slightly different types would have been 
equally good, would have been a mere 
irop in the bucket compared with the 
expense of manufacturing and carrying 
so many styles and sizes. 


Management at Fault 


In too many foundries the manager 
is represented by the financial man; 
sometimes he has inherited the busi- 
of which he has no _ practical 
knowledge. In this case he can not even 
judge correctly of the qualifications of 
kis lieutenants. Yet instead of having 
them passed upon by experts, he in- 
stalls them in office, and expects re- 
sults. He does not know that not only 
typists and shipping clerks, but em- 
ployes for more important positions are 


ness, 


engaged by important concerns after 
psychological tests by competent spe- 
cialists. 

As a rule, foremen consider them- 
selves representatives of the workmen 


instead of the employer. 


Having come 
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up from the ranks they are arrayed 
against what they consider the tyranny 
of capital. A little diplomacy exercised 
by the management, coupled with 
bonuses for output and profits, payable 
in installments from wages or even 
from dividends, effects great changes in 
the attitude of foremen. They then see 
capital’s side of the question. 


Weaknesses of Some Employers 


There are employers who would ruin 
the best body of workers” ever 
assembled; this may be due to lack of 
consideration or by acceding too freely 
to all demands. Few employes become 
unruly or unreasonable unless stirred up 
by agitators. The quiet elimination of 
these at the beginning of their campaign 
helps both employers and workers. 

In manufacturing foundries, and to 
some extent in those doing only jobbing 
work, the selling end of the establish- 
ment is too seldom posted as to the 
facilities and the best paying product; 
the best paying average weight; the best 
paying class of work; the most profit- 
able kind of work—dry sand, green sand, 
or loam and bench, floor or machine. 


Strength of Cast Iron 
By W. J. Keep 


Question:—Can you’ give me _ the 
relative strength and shearing strain of 
cast iron at temperatures of 900 degrees 
ahr. and over? We would like to 
ascertain the strain required to break 
a revolving grate in service as com- 
pared with normal temperatures. 


Answer:—A grate does not. get 
very hot when the air is _ passing 


through it and especially if the ashes 
have accumulated on it. When a hard 
coal fire is built on a grate and is red 


hot all through, no ashes having yet 
accumulated, and if then the draft is 
shut off, the grate will become red 
hot and either will melt and fall into 
the ash pit, will sag, or will grow. 
By such repeated heatings a grate 15 


inches long eventually will grow %-inch 
and the pressure it will exert on the 
ends of the bedplate will force it into 
a curved shape. Cast iron is very 
weak at a dull red heat. The half of 
a revolving duplex grate through which 
the power is applied should be on the 
side next to the draft damper, so that 
it may be kept cool. The gears usually 
are at the back end so that the front 
part not only has to resist the torsion 


produced by the crank, but sufficient 
power must be carried through it to 
turn the rear half and to crush the 
clinkers. The gears should be on the 


front end so that the power is trans- 
mitted to both halves at the cold end 
and then each half is revolved inde- 
pendently of the hot part of the other. 
lf the gears are located in front they 
will be in the way. The grate must be 
so arranged so that it will stand up 
even at a red heat, because you have 
no control over its use when the draft 
damper is closed. 

In a paper which I contributed to the 
American Society of Mechanical Engi- 
neers, Vol. XVI, 1895, or by reference 
to pages 50 to 65 of my book on “Cast 
Iron” you will find that cast iron sud- 
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denly expands when heated dull red 
and that at this critical point it is very 
weak. Before 1890 the United States 
government endeavored to make tests at 
the Watertown arsenal to ascertain the 
effect of heat on the strength of cast 
iron, but these were without satisfactory 
results. In 1896, at the request. of 
Professor Carpenter of Cornell univer- 
sity, I made a large number of tensile 
test bars from stove plate iron and under 
his supervision two of his graduating 
students, Calvin Jones and E. P. Hinds, 
made a large number of tests to ascer- 
tain the strength of cast iron at varying 


temperatures. Their results were pre- 
sented in the form of a _ graduation 


thesis. However, at this time they did 

not have access to the modern recording 

pyrometer. The following are averages 

of five test bars at each temperature: 
Tensile 


Temperature, breaking ioad, Elongation, 


degrees pounds per per cent 
Fahr. square inch in l inch 
70 21,662 0.0069 
240 20,750 0.0062 
330 21,400 0.0061 
380 20,946 0.0065 
450 20,724 0.0044 
480 20,580 0.0056 
540 21,740 0.0058 
630 21,536 0.0058 
680 23,750 0.0069 
850 16,564 0.0086 
950 11,824 0.0043 
1010 11,536 0.0130 
1250 8,023 0.0211 


It will be noted that the strength de- 
creases rapidly above 680 degrees Fahr. 
which is about the ordinary temperature 
of the front grate bar and about the 
third expansion of Keep’s cooling curves 
at which temperature there is a general 
change in the molecular structure. After 
being reheated to this expansion, cast 
iron never comes back to its original 
length. In the series of tests referred 
to a square test bar 1x24 inches, had 
grown %-inch after one heating to a 
dull red temperature. 


Pig Iron Output Valued at More 
Than a Billion Dollars 


The quantity of pig iron, exclusive 
of ferroalloys, shipped or used by the 
producers in 1917, according to re- 
ports to the United States geological 
survey, amounted to 38,612,546 gross 
tons, valued at $1,053,785,975, com- 
pared with 39,126,324 gross_ tons, 
valued at $663,478,118 in 1916, a de- 
crease of 1.32 per cent in quantity 
and an increase of 59 per cent in 
value. The average price per ton at 
furnaces in 1917, as reported to the 
survey, was $27.29, compared with 
$16.96 in 1916, an increase of 61 per 
cent. The production of pig iron, 
including ferroalloys, was 38,647,397 
gross tons in 1917, compared with 
39,434,797 gross tons in 1916, a de- 
crease -of 4.5 per cent. 


Transposed Captions Cause Error 


In the November 
Founpry, page 502, 
illustration of R. H. Bourne, Whiting 
Foundry Equipment Co., Harvey, IIL. 
and Elmer R. Rich, of the Brown Spe- 
cialty Machinery Co., Chicago. Through 
the transposition of captions, Mr. Rich’s 
name did not appear and it was stated 
that C. R. Messinger, of the Sivyer 
Steel Casting Co., Milwaukee, accom- 
panied Mr. Bourne in place of Mr. Rich. 


issue of THE 
was published an 





Experiments in Annealing Malleable lron 


Results of Several Laboratory Experiments Show That Malleable 






Iron Can Be Annealed in a Tunnel Furnace in 48 Hours or Less 


EARS ago when I started to 
anneal malleable iron I fol- 
lowed in the path of others 


who had annealed this ma 
terial before me, observing 
the customs in vogue and acting on 
the theories which were generally 
accepted at that. time. gut as | 


worked along, getting experience and 
making a few experiments, I began 
to think that some of the theories, or 


possibly they might be called tradi 
tions, were not essentially correct, 
and | have since made further experi 
ments to learn more about the re 
quirements for annealing iron 

In the anneal two actions take 
place: Furst, the carbon changes from 
the combined state to the free state 
and remains in the iron as_ temper 





FIG 1 
THAT 
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BEFORE ANNEALING 


IRON 


carbon. This is the same as graphite in 
composition, but differs from it in form, 


as shown by Figs. 1 and 2. This gives 
us one way of finding out whether a 
portion, or all of a casting, was gray 
before it was annealed Contrast Fig 
1 with Fig. 2 The former was taken 
from a portion of the casting which 
evidently was white iron before it wa 
annealed, while Fig. 2 was taken from 
the same casting and shows from the 
graphite in the structure that it was 
gray or mottled before it was an 
nealed. 

Second, the carbon changes from the 
combined state and comes out of the 
iron. These two actions take place 
in varying degrees In some cases 
there is no loss of carbon, except in 
a thin skin of the casting; while in 
other cases practically all the carbon 
is taken out of the casting in the 
lighter sections. 

When only a moderate amount of 


carbon is removed in the anneal, the 
fracture of the iron is dark. Such 
iron is called black heart; while when 
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the greater portion of the carbon is 


removed, the fracture is steel colored 
and it is called white heart. rhe 
black-heart malleable is made in this 


while in 
made to 


almost 
the 


entirely, 
white-heart is 


country 
Europe 


a great extent. 

\t one foundry in Europe, which 
was making white-heart malleable, | 
saw a 34-inch diameter bar pulled, 
which showed a tensile strength of 


72,050 pounds per square inch, and an 
elongation of 3 per cent in 8 inches. 
Che engineer said that this was about 
an average test. This is a somewhat 
higher test than the majority of 
foundries get on their black-heart mal- 


leable, and I therefore concluded that 
in the higher tensile strength lies the 
reason for making white-heart mal 
leable. 


Vo Difference in Machining Properties 


One of the claims sometimes made 
the black-heart malleable is that 
easier to machine than the white 
heart variety, but in a factory in Eng- 
land which used both kinds, made in 
different foundries, I was told that 


there is no difference in the machining 


for 


it is 


properties of the two different kinds 
of malleable 

! was curious to know how the 
white-heart malleable is made. I had 
been told that the carbon came out 
of the iron in the anneal, due to the 
higher temperature at which the an- 
neal is conducted, and due to the 
oxidizing agent used in packing. But 
the temperatures | saw did not run 
above 1000 degrees Cent., and I have 
run anneals at the same temperature 
without getting a white-heart mal- 
leable. So I concluded that the tem- 


perature could not be the controlling 
reason for the carbon coming out of 
the iron. Later, when I learned that 


the pig iron used in making white- 
heart malleable contains only traces 
of manganese, I decided that this is 
probably the governing feature in 
making this material, and that the 
method of anneal is not the cause 
Che following are the compositions 
of two white-heart malleable iron cast- 
ings 

Combined 


Total 
Sil Ss Pros. Mn. C€ . 
Per Cent 
French foundry.... 0.88 0.295 0.057 none 0.80 0.87 
German foundry.... 0.71 0.050 0.040 none 0.79 1.02 


The casting from the French found- 
ry was made in a cupola, while the 
other metal was melted in an open- 
hearth furnace. 

The time usually taken 
neal seems a great deal 
but I do not believe it can be 
ened appreciably without a 
change in present methods. 


for an 
too 


an- 
long, 
short- 
radical 
In order 


to find out just how quickly a piece 
of iron could be malleableized, and to 
learn the effects of different packings 
gases, | 


made 
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and some experiment 


By HE Diller 


while working in the research labora 
tory of the General Electric Co 
Schenectady, N. Y., and the follow 
ing are some details of these exper 
ments. 

To start with, a number of test bar 


were obtained which were all cas 
from the same iron. Their composi 
tion was: 

Per ce 
ee eee? rer ree ee rg 0.711 
| Ry ae ie ae Pe ey aes ee ee em ee 0.05 
PO, CER ere Te eet 0.168 
pT PPT ee rer ee ee eee re ee 0.271 
CE SOD. c.ak oS Whkac eh ee ne eeeee 2.680 
TOR GN, 6 icin bes kde rece 2.68 

The first experiments were made in 


an Arsem vacuum furnace where the 
sample was away from air and other 
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gases, with the exception of the gases 


which might be given off by the 
sample, the carbon resistors, or by 
the packing, and which would be 


rarefied. No anneals were made which 


brought the combined carbon below 
0.30 per cent, and the following an 
neal was found to give as good re- 


sults as a somewhat longer anneal: 


Hours 
ae A rr eee er re 1! 
Time at TOGO: ween GO: on kes cv icececccias 6 
Time cooling to 600 degrees Cent............ 31 
Total: tie OF A, oiiwc adden cece sadeces 11 


After going through this anneal, a 
bar packed in magnetite had 0.41 per 
cent combined carbon, and a_ bar 
packed in alundum had 0.38 per cent 
combined carbon. The latter would 
indicate that an anneal could be made 
in 11 hours without the presence of 
any oxidizing agent. In fact the small 
amount of gas which would be in the 
furnace would be a reducing gas, due 
to the heated carbon resistors. 

A rectangular bar, 0.53 x 1.02-inch, 
subjected to the foregoing anneal and 
given a transverse test 12 inches be- 
tween supports, sustained a load of 
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iG. 8.—MICROGRAPH FROM EDGE OF BAR 


SAMPLE WAS ANNEALED IN ALUNDUM 
SURROUNDED BY CARBON 
355 pounds, and gave a deflection 
f 1.02 inches before breaking, while 


bar 0.765-inch in diameter gave a 
ensile strength of 49,360 pounds per 


square inch. The amount of elonga- 
on was not obtained, as the bar 
sroke at the bench mark. 


The next experiments were made in 
silica tube, 6 inches inside diameter, 
eated from the outside by electrical 
esistance. Experiments were made 
o find the minimum time for holding 
t temperature and for cooling to give 


itisfactory results Table I shows 
1e best results obtained, using dif- 
ferent atmospheres and different me 
iums for packing. In anneals Nos 
s4, 85 and 87, carbon dioxide gas was 
passed through the tube during the 
inneal,. and in anneal No. 73 hydro- 


gen gas was passed through the tube 


n anneals Nos. 69, 86 and 89 no gas 
vas passed through the furnace and 
ie heated bars were in contact with 
ie air which did not have free cir- 
ulation, due to plugs of loose asbes 
»s in the ends of the tube 

In anneal No. 73 the sample was 


acked in a l-inch pipe with alundum 
nd the ends stopped with asbestos. 
his was then packed in a 3-inch pipe 
vith coke dust and a stream of hydro- 
gen passed through the furnace dur- 
ng the anneal. While there was con- 
siderable temper carbon, and only 
0.12 per cent combined carbon in the 
enter of the annealed test piece, at 
the edge of the test piece there was 
not temper carbon and 0.92 per cent 
‘ombined carbon. Fig. 3 is a cross 
section taken from the edge of the 
bar, and Fig. 4 is a _ section taken 
from the center of the same bar. 

From the foregoing tests it appears 
that if the composition is correct, the 
only thing essential to annealing or 
changing the carbon from the com- 
bined state to temper carbon is heat. 
\nneal No. 73 and the vacuum fur- 
nace anneals would indicate that an 
oxidizing atmosphere is not essential, 
while the other anneals would in- 
dicate that a reducing atmosphere is 
not essential. Anneals Nos. 73 and 85 
would indicate that an oxidizing pack- 
ing is not essential, while the other 
anneals would indicate that a neutral 
packing is not essential. 

In order to show the effect of rapid 
cooling after the iron has cooled be- 
low the recalescence point, four bars 
%-inch in diameter were annealed to- 
gether, without any packing, and held 
at an average temperature of 890 de- 
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grees Cent. for 17 hours. After cool- 
ing to 555 degrees Cent. two of the 


bars, marked Bl and. B2, were taken 
from the furnace and quenched in oil, 
while bars Al and A2 were allowed to 
cool in the furnace. The results of the 
tests would indicate that it is im- 
material whether the bars are cooled 
slowly or rapidly after they have 
reached 555 degrees Cent., which is still 
a red heat. The figures follow: 


Sample Al A2 Bl B2 
Elongation, per cent in 

et SE -kwdcbedicn 7.0 7.0 6.5 7.0 
Tensile strength, pounds 

per square inch..... 44,710 43,020 45,100 45,850 
Combined carbon, per 

Se saiae.c caeeees 0.15 0.15 0.15 0.15 


In all the different tests the only 
thing which produced a marked short- 
ening of the anneal was a vacuum; and 
the for this I will [ 


reason leave for 
some one more theoretical than my- 
self to explain 
\s a possible practical conclusion 
from these tests, I] would advance the 
statement that malleable iron could be 
annealed in a tunnel furnace in 48 
hours or less, and that in 72 hours 
or less after a heat was cast it could 
be in the shipping room The fol 
lowing schedule can be figured on 
this basis: 
Hours 
First pots into furnace after heat S poured ‘ o 
Time to 900 degrees Cent...... ‘ : 16 
Time from 900 degrees to 1000 degrees Cent 
and held there........ ‘ 10 
Cooling to 600 degrees Cent : 12 
Total time for anneal. . ° ; ; 44 
i il cool r 
first 0 10 
rotal time from casting g ’ 
ready for shipment , : 69 
There would be a continuous move- 
ment of pots through the furnace and 
in order to take care of two heats a 
day, the last of the heat would be out 
12 hours after the first of the heat. 
> 


making in all a total of 72 hours from 
the time the heat is poured until every 





FIG. 4.—-MICROGRAPH FROM THE CENTER OF 


THE BAR SHOWN IN FIG. 3. 


estimates are based on what has been 
done in the small furnace and allow- 
ance made for different conditions in 
the tunnel furnace. Before going far- 
ther into this, a brief description of 
the tunnel furnace might be profitable. 

Tunnel furnaces, or kilns, as they 
are often called, have for some time 
been used for heating clayware, and 
are run at temperatures as high as 
1400 degrees Cent. The pots are 
placed on cars which are pushed into 
the furnace at the charging end at 
regular intervals. The cars travel on 
rails which slope slightly toward the 
discharge end. ‘These cars are ar- 
ranged with a sand seal so that the 
under portion of the car does not be- 
come highly heated. The cars, which 
are put into the furnace at regular 
intervals, push ahead the cars in front 
of them. The stack is near the charg- 
ing end and the fire boxes are about 
two-thirds of the way from the charg- 
ing end to the discharging end. With 
this arrangement the pots move 
through the furnace, getting heated on 
both sides and absorbing heat from 
the gases as they go to the stack. 
Thus by the time the gases traveling 





casting is ready for shipment ‘hese in the opposite direction to that in 
TABLE | 
Result of i Made in a Silica Tub 
esult of Experiments Made in a Silica Tube 
Aaah. Mes cccwhc cited 69 73 84 85 86 87 89 
Mill Mill Powdered Mill 
Bar packed in Seale Alundum Seale Sand Marble Seale Magnetite 
Hours Hours Hours Hours Hours Hours Hours 
Time to 900 degrees Cent.. 8! 8 7% 7! . 
Time to 850 degrees Cent.. sa wa 6% 5u% 5 
Time at temperature....... 22% 16 16 17 17 16 18 
Deg. Deg Deg. Deg Deg Deg. Deg. 
Cent Cent. Cent Cent Cent. Cent. Cent. 
Highest temperature........ 968 900 900 900 879 872 900 
Average temp. during anneal. 920 900 900 890 870 870 895 
Hours Hours Hours Hours Hours Hours Hours 
Time cooling to 600 degrees 
MEE shcewsdsnusbiecue 84 16 8% 28 16 16 16 
Wee GP Wan seeded cen: 391% 40) 32 524 3914 37% 39 
Per Per Per Per Per Per Per 
Cent Cent Cent Cent Cent Cent Cent 
Combined carbon ........ 0.08 0.12 0.07 0.15 0.15 0.16 0.30 
Cross section of bar, inches, No. 69, 0.52 x 1.01; No. 73, 0.53 x 1.02; No. 84, 0.53 x 1.02; No. 
85, 0.54x1.01; No. 86, 0.51x 1.00; No. 87, 0.53x1.01; No. 89, 0.53 x 1.01. 
Transverse Test 
Deflection, inches ...... 1.69 0.73 1.72 1.96 1.38 1,24 1.84 
Ree, DOG? dats odnkeass 1150 1025 1200 1315 1125 1160 1310 
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which the pots. are traveling have 
reached the stack they have given off 
most of their heat and are at a tem- 
perature of approximately 200 de- 
grees Cent. This gives an idea of 
the efficiency of the tunnel furnace. 
The pots thus move along, getting 
into a hotter zone at each move, until 
they come to the zone of the fire 
boxes which could be arranged so 
that the pots are held at the maxi- 
mum temperature any desired length 
of time. After the pots pass the zone 
of the fire boxes, they travel through 
part of the tunnel heated only by the 
heat radiated from the hot pots, and 
so, as they lose their heat, the pots 
travel continually into a colder por- 
tion of the tunnel, until they are 
finally cooled to 600 degrees Cent. or 
less, when they pass out of the fur- 
nace and may be cooled rapidly with 
out injury. 

The advantages of such a furnace, 
judging somewhat from its operation 
in firing porcelain, would include con- 
tinuous operation; more rapid output; 
economy of fuel, brought about by 
the fact that the greater portion of 
the heat is extracted from the gases 
before they pass into the stack and by 
the fact that after the furnace is once 
brought to temperature it runs con 
tinuously and it is not necessary to 
heat up a cold furnace for every new 


Continuous [unnel Furnace n M 


HE malleable iron produced in 

the United States is almost 

entirely of the type known as 

black heart. It combines a 

tensile strength with greater 
ductility than usually is found in the 
white-heart malleable produced in 
Europe. A good average tensile test 
is about 50,000 pounds per square inch 
with an elongation of 8 to 10 per 
cent, and in some cases these figures 
are excelled under practical condi- 
tions. 

To obtain the best results, the 
manufacturer finds that the residual 
combined carbon should be not more 
than 0.05 to 0.08 per cent. Further- 
more, the temper carbon must be 
completely graphitized, and a certain 
amount of decarbonization must take 
place, depedent upon the use to which 
the malleable will be put. The con- 
ditions of annealing required to pro- 
duce these results are complex. The 
factors influencing the success of the 
process may be summarized under the 
following heads: Temperature attained; 
time of anneal; packing material used; 
and finally furnace atmosphere 

Time and temperature are mutually 
dependent and may be conveniently 
considered simultaneously. As _ usual, 
in physical and chemical changes, the 
higher the temperature, the quicker 
is the conversion of carbon from the 
combined to the free state. In fact, 
the speed of the change is found to 
be proportionate, roughly, to the 
temperature above 1300 degrees Fahr 
There is, however, a double limita- 


This article is a discussion of H. FE. Diller’s 


paper: ‘Experiments in Annealing Malleable Iron,’ 
which was presented at the annual meeting of the 
American Foundrymen’s association, Milwaukee, Oct. 
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anneal, as is now the case; lower 
labor cost of operating; lower cost of 
maintenance; increased life of the 
pots, and more regular heating of the 
castings. Against these advantages 
would be the one big disadvantage 
of high first cost. 

Coming back to the time laid out 
in the foregoing, 16 hours has been 
figured for bringing the pot up to 
900 degrees Cent. This is approxi- 
mately twice as long as was required 
in the experimental furnace, so that 
we may conclude that this rate of 
heating would not be injurious to the 
iron. It is, on the other hand, half 
as long as would be _ required for 
bringing the temperature to 900 de- 
grees Cent. in a cold furnace charged 
full of pots in the usual way. We 
can figure on this reduction of time 
due to the fact that the pots are 
entering a hot furnace and that hot 
gases are continually circulating on 
all sides of the pots. From the time 
the first pot reaches 900 degrees Cent. 
until it reaches 1000 degrees Cent. 
and passes through the hot zone, 16 
hours have been allowed. This is 
the shortest time for holding the tem- 
perature in the experimental anneals, 
but in those anneals the average tem- 
perature was as low as 870 degrees 
Cent., while in the tunnel furnace the 
average temperature could be run at 


By Philip d’H Dressler 


tion upon the temperature that can 
be carried, imposed first by the fact 
that overheated malleable develops a 
coarse structure and suffers a loss of 
ductility, and second; by the excessive 








FIG. 1 
BER. ARROWS INDICATE DIRECTION 
OF CIRCULATION 


SINGLE SECTION OF COMBUSTION CHAM- 


depreciation of the iron pots at high 
temperatures. 

After the completion of the change 
of the carbon from the combined 
state, the cooling must be sufficiently 
slow so that all the carbon may 
separate as graphite. It is found 
that this process occurs at tempera- 
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1000 degrees Cent. This high tem- 
perature can be held in the tunne! 
furnace without danger to the meta 
because the temperature will be quit 
even. In the regular annealing fu: 
nace a temperature of 1000 degrees 
Cent. as indicated by pyrometer mig} 
endanger the metal because there 
apt to be a variation of temperatu: 
in such a furnace of as much as 10) 
degrees Cent. or more. Running th 
anneal at 1000 degrees Cent. instea 
of 900 degrees Cent. would help t 
shorten the anneal, because the he 
would penetrate quicker at 1000 than 
at 900 degrees, but I have no figures 
to indicate the exact effect of this 
increased temperature in shortening 
the anneal. The time allowed for cool- 
ing to 600 degrees Cent. has been i: 
creased about 50 per cent over that 
taken in the experimental anneals. 

This schedule is somewhat of a 
speculation but is based on enough 
experiments and the actual working 
of the tunnel furnace in the potter, 
industry to allow one familiar with 
the annealing of malleable iron to 
feel certain that the schedule is close 
to what would obtain in actual prac- 
tice. The suggestion is given in the 
hope that it may be of interest, and 
introduce a new viewpoint from which 
to look at the problem of annealing 
malleable iron castings. 
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tures down to 1300 degrees. Quench 
ing at lower temperatures, Mr. Dille 
states in the preceding article, has 
no bad effects. 

Experiments show, also according 
to Mr. Diller, that the nature of th 
packing has no marked effect upon 
the rate of conversion of the carbon 
although a packing of mill scale, by 
promoting the decarbonization, re- 
duces the active mass of the temper 
carbon, and probably permits the con 
version from combined to temper 
carbon to proceed more rapidly and 
completely. 

Decarbonization is, however, natur 
ally very dependent upon the packing 


Mill scale promotes it and _ neutral 
packing does not. Temperature has 
also a marked influence. The rat: 


of decarbonization is much more 
rapid at high than at iow tempera- 
ture. 

The atmosphere of the furnace has 
a bearing upon the decarbonization. 
Under slightly oxidizing conditions 
the packing around the castings is 
kept active. It is probable also that 
there is some direct oxidation of 
the carbon by the atmosphere. This 
is particularly seen where the anneal- 
ing is carried out in mufflers, without 
packing, when the carbon content is 
reduced by the oxidizing action of 
infiltrating air and gases. If the 
atmosphere is more than slightly oxid- 
izing, the pots suffer from excessive 
scaling. 

The continuous annealing furnace, 
made by the American Dressler Tun- 
nel Kilns, Inc., is producer gas fired, 
of the tunnel and car type. The 
material to be annealed is loaded on 
a train of cars progressively pushed 
through the furnace by means of a 
mechanical device, as shown in Fig. 
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The kiln is divided into three 
gions: The heating zone in which 
e material is brought to the desired 
mperature; the soaking zone in 
hich it is maintained at that tem- 
rature; and the cooling zone. 

Che furnace differs from others of 
e continuous type in that it is a 
plete muffle; neither the air for 
smbustion nor the products of com- 
istion are brought into contact with 
e work. On either side of the 
n in the heating and soaking zones 
e lateral combustion chambers, as 
own jin Fig. 4. These combustion 
ambers form continuous’ tubes 
roughout this distance. The gas and 
r are introduced into them at in- 
rvals in the soaking zone. Combus- 
yn takes place within them, and the 
roducts of combustion are drawn 


ff through them by means of a fan, 
oward the entrance of the kiln, 
n Opposite direction to the progress 


in 
the cars. 


Sectional Construction 


The combustion chambers are made 
sections dovetailing into each other 


luted with fireclay. Each sec- 
yn is composed of four refractory 
eces, somewhat resembling  thin- 


alled, hollow tile, as shown in Fig. 

The space between the inner and 
iter walls is continuous around the 
ymbustion chambers. The mechan- 


ism by which the heat is transferred 
Irom 


the flame to the pots is as 


follows: 





wall of the combustion 
directly heated by the 
vertical portions of the 
thus act as hot flues and 
atmosphere of the_ kiln 
rough the opening at the bottom 
id discharge it at the top. On 
nerging, this is somewhat hotter 
an the pots on the cars; it is cooled 
them and falls through the pass- 
ses provided to the level of the 
ttom of the chamber, around which 


is 


The inner 
1amber is 
ime. The 
iambers 
raw the 


once more drawn. A constant 
d vigorous circulation of the kiln 
mosphere is. thus maintained, and 


e heat in this way is evenly dis- 
ibuted throughout the mass of the 
ts. The outer wall of the com- 
istion chamber facing the pots acts 
a screen, cutting off the direct 
idition from the hot inner wall, thus 
‘rmitting a hot and efficient com- 
istion to be maintained without 
cal overheating. The circulation is 
early shown by the arrows in Fig. 2. 
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TUNNEL FURNACE 
ENTRANCE END SHOWING COMBUSTION CHAMBER 


SHOWING HYDRAULIC PROPELLING GEAR FIG. 4—INSIDE OF FURNACE LOOKING TOWARD 
FIG. 5—ANOTHER INSIDE VIEW LOOKING FROM SOAKING ZONE TOWARD EXIT END— 
PIPES FOR COOLING CAN BE SEEN ON EITHER SIDE OF CAR 
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FIG. 2—GRAPHIC ILLUSTRATION OF HEAT DISTRIBUTION IN THE HEATING ZONE 


In the cooling zone, the heat is malleable iron, between the end of 
abstracted from the pots by means _ these iron pipes and the beginning of 
of a series of cast iron pipes occupy- the combustion chambers, a space is 
ing the same relative position on _ left in which the pots are allowed to 
either side of the kiln as do the cool slowly to 1300 degrees Fahr. 
combustion chambers in the heating At either end of the kiln are 
and soaking zones. This is shown double doors forming air locks so 
in Fig. 5. Through these pipes, air that cars can be put into the kiln 
is drawn from outside of the kiln. and withdrawn without allowing air 
During its passage, it cools the pots, to enter from outside. If it is de- 
and is itself heated to about 700 sired to carry a reducing atmosphere 
degrees Fahr., at which temperature’ in the kiln, after closing the outer 
it is delivered to the combustion doors the air in the locks between 
points, thus giving the kiln the bene- the doors can be swept out with gas 
fit of the principle of recuperation. or the products of combustion be- 
In the case of kilns for annealing fore the inner doors are opened. 


Owing to the even distribution of 










heat through the pots, and the fact 
that every car has to go through the 
same treatment as every other car, 










the writer believes a uniform product 
obtained. When the correct con- 
ditions for annealing have once been 
established, there no difficulty in 
maintaining them. The temperature 
throughout the kiln is controlled by 
thermocouples placed in the vault. 
A slight adjustment of the gas dam- 


is 


is 




































. pers will correct any tendency ‘to 
vary. It is always easy to maintain 
a constant temperature in a continu- 


ous furnace. 
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‘ig. 2—Exterior arrangement of Bunting foundry designed to admit maximum aimount of light and 
Bb: - 5 


equipped with an automatie ventilating system 


A Brass Foundry With Automatic Ventilation 


By Charles Vickers 


HE primary object of all It was among the iron foundries that 

foundry operations is the these improved methods were first 

production of castings with applied, but the brass founder quickly 

a minimum of cost, and saw the advantages to be gained by 

to realize this. ideal many their adoption, with the result that 
changes in foundry practice have been most brass foundries are thoroughly 
brought about in recent years. Among equipped at present. The increase in 
them may be cited the introduction of the number of molds made per day 
molding and coremaking machines, necessitated melting a larger tonnage 
the use of power riddles, sand mixing of metal and new and more rapid 
machines, sand conveying systems, methods of melting were devised. 
weight lifting and carrying devices Coke. oil and gas-fired tilting furnaces, 
and the application of compressed ait supplied with air by mechanical 
to making molds and cleaning cast- means, .were designed. This intro 
ings. The result of these innovations qdyced a new problem into brass foun- 
has been to increase the production dries, that of adequate ventilation. In 
t castings, decrease the chances for many old foundries the products of 
untavorable results, and permit the combustion from the furnaces are 
use of a large proportion of compara- driven out into the s »p in which 
tively unskilled labor in all operations. they are installed, which frequently is 


FIG. 3—INTERIOR OF BUNTING FOUNDRY SHOWING MELTING INSTALLATION ARRANGED 
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also the molding room. It is difficult 
to deal effectively with this situation 
in buildings of conventional type as 
the fumes driven from the furnaces 
under pressure are rapidly diffused 
throughout the atmosphere producing 
a permanent condition of pollution. 


In some cases hoods are suspended 
over the furnaces and connected by 
extensions with the open air, but if 
the upcast pipes are not of large 
volume and equipped with ventilating 
fans, these hoods are only a palliative 
while if the open air connections are 
made with bends as frequently hap- 
pens, the hoods aggravate the situa- 
tion. In such a case the amount of 
fumes removed is negligible, but the 
hoods are very efficient in keeping the 
shop temperature far below comfort- 
able working conditions in cold 
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weather. 


Also they are frequently in 
the way when charging the furnace. 
The installation of ventilating fans in 
the walls of the shop has been found 
to be of very little value in removing 


the fumes from the furnaces. In the 
summer, open doors and windows 
make conditions bearable as far as 
the deleterious gases are concerned, 
but the heat has to be contended 
with. 

The most serious problems of the 
brass founder center in the melting 
end of the business, and they are 
interelated. In the first place the 


effects of a fume laden and poisonous 
atmosphere upon the health of the 
molders cannot be otherwise than 
very injurious, and to look at it purely 


from the standpoint of production 
such a condition is bound to lower 
efficiency, resulting directly in fewer 


4 


Pie 


FIG. 4—A VIEW OF ONE OF 
molds and poorer castings. An end- 
less chain of trouble may result from 


imperfect furnace installations in brass 
foundries, and books could be written 
on the subject. It will be passed by 
with the remark that even spongy 
castings can be traced to this cause, 
as epidemics of this disease have been 
known to break out in large foundries 


in hot weather. It is very doubtful 
whether the conditions alluded to can 
be remedied entirely in foundries 
housed in buildings of the old type, 
but there is no reason why they 
should not be guarded against when 
new foundries are designed, and this 
article is written for the purpose of 
showing how this can be accom- 
plished. It is a description of a found- 
ry that could well serve as a model 
for new brass foundry buildings. 
The shop under consideration is 
that of the Bunting Brass & Bronze 
Co., Toledo, O. This concern was 
started in Alliance, O., in 1907 by 
William’ Bunting, a veteran foundry- 
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man, now deceased. The _ business 
was moved to Toledo in 1910, and is 
now operated by the three sons of the 
founder, A. W. Bunting, president; 
C. E. Bunting, secretary-treasurer, and 


W. H. Bunting, vice president and 
general manager. Of late years 
the company has specialized in the 


production of bronze bushings, mostly 
phosphor-bronze. large pro- 
portion of the output is shipped as a 
finished product from the large and 
well equipped machine shop operated 
in connection with the foundry. 

The rapidly growing business re- 
cently necessitated building a new 
foundry. The cheapest method would 
have been to build an extension to the 
old shop, but it was felt that this 
would simply perpetuate the old con- 
ditions, which, while they were fully 
as good as in the average brass 
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THE MOLDING FLOORS SHOWING 


foundry, were similar to what has 
been outlined, and so left much to be 
desired. Accordingly an entirely new 
and independent building was planned, 
and built on a site near the old foun- 
dry but at right angles thereto as 
shown in Fig. 7. In this illustration. 
the new building is shown at the right 


hand side. its dimensions are 173 
feet long and 117 feet wide. In its 


construction glass and steel have been 
utilized to the fullest possible extent, 
and opaque substances, such as brick 
work, have been excluded. Cement 
has been used for the roof and floors, 
as well as for the gable ends of the 
building. The steelwork is spidery 
and the building is walled with sheet 
glass designed to filter the direct rays 
of the sun. 

\ general view of the building is 
shown in Fig. 2 and it will be noted 
it represents quite a departure from 
the conventional type of brass foundry 
building. The peculiar form of the 
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roof facilitates the free exit of the 
gases from the furnaces, but this 
would not produce the effect desire: 
were it not for the novel method em 
ployed of producing ascending cur 
rents of air of large volume in fron 
of each furnace. These air current 
shoot all gases and fumes to the hig! 
points of the roof, where they strean 
out of the windows or glass louvres. 


The ventilation is not left to chanc: 
but is positive, and it is claimed by 
the engineers who designed the struc 
ture that even in the face of a 40 
mile gale the system will functio: 
properly and the deleterious gases b 
evacuated. Although some 28 coke 
fired furnaces were running, not a 
trace of fume or gas can be detected 
in the atmosphere of the foundry b\ 
a person coming from the outer air; 








MACHINES AND EQUIPMENT 


it also was found during the hot days 
of.last summer that the foundry was 
cool and comfortable while in the 
new machine shop with its saw-tooth 
roof and = ordinary windows’ with 
swinging sections, the temperature 
was frequently almost unbearable. The 
new foundry is the most comfortable 
part of the plant, and the one in 
which the fewest complaints are heard. 
Not a day was lost during the hot 
test weather. 

By way of contrast a view of the 
old foundry is shown in Fig. 6. This 
building is now used to house the core 
cleaning departments as shown in 
Figs. 8 “ge 9 respectively. As shown 
in Fig. 4, the old building would gen- 
erally be considered entirely suitable 
tor brass foundry work, as the roof is 
high and fitted with a continuous 
ventilator. Also there are numerous 


windows which extend from the floor 
to the roof of the building, separated 
The molders 


by the usual brick piers. 
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construction, to the great advantage 
of the conduct of foundry operations 
as long as the building stands. Build- 
ings somewhat similar in design 
that of the Bunting Brass & Bronze 
Co., have been erected for iron foun- 
dries for a number of years, a notable 
example being the foundry of the In- 
ternational Harvester Co., at 
field, Ohio, which was described in 
the December, 1911, issue of THE 
Founpry, page 141. Iron foundries, how- 
-ver, do not need the ventilating arrange- 
ments so important to brass foundries. 


to 


Spring- 


BRASS FOUNDRY DESIGNED ALONG 


CONVENTIONAL LINE—CONTRAST 


5—-MAIN VENTILATING TUNNEL UNDER MELTING FURNACES SHOWING INTAKE TUNNEL OPENING AT THE SIDES AND AIR DISCHARGE OPENINGS 


Elaborate ventilation is unnecessary, 
as the gases given off by pouring 
molten iron are not injurious as are 
the products of combustion from the 
furnaces and the fumes from ‘the 
metal in brass foundries. 

In the Bunting brass_ foundry, 
ventilation is effected by means of 
ascending currents of air in front of 
each furnace, and to produce these 
air currents it will be obvious that 
special means must be employed. A 
large volume of air is required to 
effectively remove all fumes and this 
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NEW FOUNDRY BUILDINGS 


TOLEDO, 0. 


FIG. 7—THE OLD AND THE OF THE 


houses are approximately 11x8_ feet. 
It will be noted that the entire ventilat 
from ing installation is on a generous scale, 
and is designed to provide for the im- 


constant circulation 
within a limited area. To meet these 
requirements the air is drawn 
outside the building and discharged 


air must be in 
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fresh air directly to the furnaces, the 
radiation of heat from the casing ; 
causes a circulation of air throughou : 
the shop, for as the heated air aroun 

the furnaces arises, its place is take 

by air from the floor, and this circul: 

tion very effectively distributes ar 

escaping gases from metal or fuel 
throughout the atmosphere of the sh« 

This air movement is so heavy th 

no ordinary ‘hood can care for it, wit 

the result that the hood only remove: 

a small fraction of the fumes unless 
is extremely large and is equipped with 
exhaust fans of proper capacity. Th 
produces a circulation of air through¢ 
the shop particularly near the flo 
which is very undesirable. 





Molders Comfortable in Winter 


The system of supplying fresh air 
from underground ducts and discharging 
it at each furnace, adopted by the Bunt 
ing Brass & Bronze Co., prevents t! 
circulation of cold air over the moldi 
floors and no difficulty is anticipated 
keeping the molders comfortable in c 
weather. The heating system is steam, 


and the radiators are placed in c 
tinuous lines along the sides of the 
building as shown at H, Fig. 11, and in 


addition, lines of radiators are su t 
pended from the root under the centra 
rows of windows. When. the shop 

running, the windows in the ends ot ‘ 






























































into the foundry from gratings set in ™ense movement of air which is essen- the building are preferably kept close 

the floor in front of each furnace. It tial to the complete carrying away oO! but this is not insisted oe ae Ver) 

streams straight upward to the highest the fumes and heat from a battery of hot weather provided it does not inter 

points in the V-shaped roof, carrying °% large coke-fired tilting furnaces fere with the functions of the ventilatins ; 

with it the heat and fumes thrown off The draft from these gratings is not system as indicated by the absence « ' 

Leo the furnaces as strong as it would be if impelled gas and fumes in the atmosphere « : 
Before describing in detail how this from a blower, but it exists as a very the shop. ' 

air current is produced, attention is perceptible current of air that is a The furnaces are artificially supplie t 

directed to the novel arrangement of distinct benefit to the men working with air for combustion, and the pipe 

the furnaces which is a part of the around the furnaces in summer. The as shown in Fig. 5, are suspended 

system. As shown in Figs. 1 and 2, aif movement is induced by the heat the main air duct with branches extend 

the furnaces are arranged in a double {from the furnaces, which rarifies the air ing through the floor of the found: 

row down the center of the foundry Surrounding them thus causing an_ to the furnaces in the form of the goos« 

with a wide gangway between, and ascending movement. necks, as shown in Fig. 3. When th 

the molding floors are situated be In ordinary furnace installations where furnaces are tilted, the air gate is first t 

tween each row of furnaces and the there is no provision for supplying closed and the section attached to the . 

side walls of the building Chis ar 

rangement is made clear by the plan 

of the foundry shown in Fig. 1. : 

Ventilating Tunnel 

The air circulating feature makes 

use of a large tunnel which = runs 

the entire length of the shop between 

the two rows of furnaces. This tun- 

nel is connected to the outer air by 

branches running across the building ' 


at right angles 
terminate in 


These branch tunnels 
ventilator 
clearly 
The air 


houses outside 
the building, shown at B, B 
Fig. 7. discharges from the 
central tunnel through gratings in front 
of the furnaces, 

to each furnace, shown at 4.4. Fig. 3. 
A view of the central tunnel is shown 
in Fig. 2, in which C, C, C. are the 
openings of the branch tunnels leading t 
the ventilating houses outside the 
D, D, are the suspended pipes carrying 
the blast to the furnaces: E, E, E, ot 
are the openings in front of the furnaces 





There is one grating 


shop; 


which are covered with gratings, and 
through which the air streams upward, 
while G is one of the square columns 
that supports the roof of the tunnel. 
The main tunnel is about 19 feet in 




















































































































width, and 10 feet high, and the branch 


tunnels are 6 feet wide. The ventilating 


FIG, 8—COREMAKING DEPARTMENT AND 
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rnace breaks the joint in the usual 
inner. The air -is supplied by two 
wwers installed below ground in a 
umber that forms a continuation of 


main air duct, but is divided there- 
1m by a wall containing a door which 
always kept closed so the air move 
nt in the main duct will not be 
ected. There are two of these fan 
imbers. one at either end of the main 
ct. Each contains a fan, the piping 
1m which extends down the duct and 
minates at the center. Thus each 

supplies one-half of the furnace in- 
llation with air. 


How Furnaces Are Arranged 
Che furnaces are coke-fired and are 
it to handle No. 125 to No. 275 
icibles. The daily melt is 45,000 
unds. but will be increased to 70,000 
unds when the furnace installation is 


mpleted. The metal is transferred 
um the furnaces to the molding floors 
regular iron foundry ladles, not in 
icibles as is often the case. The ladles 
e lined with loam in the usual manner, 
1 are heated before being used by 
ins of ordinary ladle heaters fired 
th natural gas. The ladle heaters are 
ated just back of the furnaces, be 
een the latter and the molding floors. 


e habit of using crucibles for carry 
off metal trom tilting furnaces 1s 
travagant and unnecessary. It is also 


ry bad practice, as the crucible is pur 


sely made to be as good a heat con- 
tor as is possible with refractory 
iterial A carrying off vessel for 
‘ten metal, however, should be as 


or a heat conductor as possible; there- 
re, a crucible is exactly the opposite 


what is wanted, with the result that 
» metal chills very rapidly and castings 
lost on this account. A ladle on 


contrary retains the heat and is also 
ich more economical. 
fo return to the building, as shown in 
2 the sides are formed of Pond 
ntinuous sash. These are manufac- 
red and installed by David Lupton’s 





Sons Co., Philadelphia, Pa. The sides 
the building consist of four rows of 
sh superimposed. The opening and 

closing mechanism is so arranged that 





two upper and the two lower rows 
‘ sash operate together. The upper 
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FIG. 9—THE CASTING CLEANING DIVISION SHOWING ARRANGEMENT OF 
SAW AND GRINDING WHEELS 


FIG. 10—VIEW ALONG SIDE OF SHOP SHOWING 
rows, and also the rows of sash in the 
upright portion of the roof, are de- 
signed for very rapid operation and 
are actuated by electric motors so that 
if a large amount of fumes should be 
generated unexpectedly they can _ be 
rapidly evacuated, and the sash closed 


immediately to conserve the heat in cold 
weather. 

The electric motors are placed at the 
ends of the building one being shown at 
K, Fig. 10. The two lower rows of sash 
are very heavy and the lowest is half 
filled up with steel plate, as glass would 
be broken in this situation. These sash 
are not frequently opened except in 
hot weather; therefore they are operated 
by hand. The resistance to opening is 
equalized by arranging the wire 
attached. to the counterbalance 


SO 


cable 


weights 
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MECHANISM 


sG its power is exerted through the 
medium of a grooved, spiral wheel, 
operating on the principle of the old 


watch fusee, which consisted of a spiral 
wheel arranged as a pyramid to which 


the power of a spring was applied in 
such a manner that the freshly coiled 
spring pulled on the apex of the 


pyramid and gradually descended to its 
base as it uncoiled and grew weaker. 
lhe spiral wheel or fusee, through the 


medium of which the lower sash are 
operated is shown in Fig. 10, and _ this 
view also illustrates how the entire 


sides of the shop can be thrown open 
as occasion may require. 


Life of Crucibles Lenathened 
The chief product of the plant is 
bushings and the metal used consists 
largely of bearing  allovs. containing 
phosphor bronze. This metal is sup- 
posed to be hard on crucibles. The 
crucible bugbear, however. appears to 


have been eliminated in this foundry by 
the application of common it 
handling these fragile vessels. 
of each crucible is recorded and a 
monthly chart is made up. The results 
are phenomenal in these days of com- 


sense in 
The life 


plaints and prove how nicely we are 
getting along without the once con- 
sidered, all-important German clays. 
With No. 125 crucibles, an average of 
51 heats has been obtained: with No. 
150 crucibles, the average is 46 heats; 
with No. 275 crucibles the record for 


July was 38 heats, while for August it 
appeared to be likely to reach 40 heats 


per crucible. As a large number of 
crucibles are used, a low heat record 
would exert a most -unfavorable effect 


upon the production costs. Therefore it 
is highly desirable to get all the metal 
possible out of each one. This end has 
been obtained by carefully annealing the 
pots aiter their arrival in the shop, and 
before they are sent to the furnaces. 
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To accomplish this properly it is neces- 
sary to keep on hand a considerable 
stock of crucibles, so that each con- 


signment can be annealed for several 
weeks at a temperature between 300 and 
400 degrees Fahr. 

The life of crucibles in tilting fur- 
naces may be greatly lengthened by us- 
ing proper stools under them; also by 
holding them in position so they do not 
shift when the furnace is tilted. An- 
other important factor is to have them 
equally supported all around their cir- 
cumference, because if the pot when 
tilted is held from sliding by only one 
brick, its side probably will be crushed 
in by the weight of the contained metal. 
The bases or stools used in this foundry 
are manufactured by one firm, the Steu- 
benville Clay Pot Co., Steubenville, O. 





FIG. 11 


The furnaces are lined with = car- 
borundum fire sand, mixed with kaolin 
and sodium silicate in the usual manner 
and rammed around collapsible forms. 
This lining has proved very successful 
on these furnaces, as the coke does not 
fuse to the lining in the way it does 
with firebrick. 

There are two molding floors, one on 
each side of the shop, and they are 
separated by the furnaces. Each row ot 
furnaces, therefore, serves the molding 
floors adjacent to it, but the metal may 
be utilized anywhere in the foundry. A 
view of one of the floors 1s 
Fig. 4, in the foreground of 


shown in 
which are 


the heavy molding floors. 
The great bulk of the work | 
on molding machines. The machines 


are of the jolt-squeeze: 
the U. S. Molding Machine Co., Cleve 
land. About 50 per cent of the molds 
are made in snap flasks, within which 
two bands are used as shown in Fig. 6. 
These bands prevent runouts, and do 
away with the necessity of jackets. This 
is standard practice. The other 50 per 


type, made by 
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of the molds are made in steel 


cent : 
flasks furnished by the Sterling Wheel- 


barrow Co., Milwauke. The molds are 
set on skids as shown in Fig. 6, and 
the floors run crosswise of the shop. 
Each floor is 14 feet 6 inches in length 
and 18 inches wide; there is a gangway 
between each floor 22 inches in width. 
This arrangement furnishes a clear path- 
way from the furnaces to the floors and 
greatly facilitates pouring off. The mold- 
ing machines, of which there are 34, 
with 34 machine molders to operate 
them, are arranged around the sides of 
the building as shown in the plan, Fig. 
1. and also in Figs. 10 and 11. The 
machines stand away about 6 feet from 
the sides of the building as shown in 
Fig. 11, providing a gangway around 
the four sides of the shop. This makes 





VIEW OF THE GANGWAY BETWEEN THE MOLDING MACHINES AND THE SIDE OF THE SHOP 


it easy to get at the steam pipes, radia- 
tors, windows, sash opening mechanism, 
etc. The gangway is also convenient 
for bringing new molding sand to the 
floors and bringing cores to the molders. 

Provision for housing the coremaking 
department in the new foundry is in- 
cluded in the plans, but as shown in 
Fig. 8, a part of the old foundry has 
been utilized for this purpose. The core 
department is not an extensive one as 
most of its output is straight, round 
The core ovens are located on 
the right in Fig. 8. They form a wall 
that fences in the part of the building 
reserved for making cores. The ovens 
are fired with natural gas and _ the 
burner discharges into the end of a long 
brick flue in the bottom of the ovens. 
This flue runs their entire length and 
is centrally located. It has openings at 
intervals from which the heat issues 
into the ovens. The cores are placed 
on corrugated plates which in turn are 
put on racks, \/ Fig. 8, and when the 
rack is filled with cores, the truck, O, 
is run under it and the rack is thereby 


cores, 
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raised off the ground and run into 
of the ovens. 

In making the cores, oil sand mix- 
tures are used largely. The sand is 
mixed in a coresand mixing machine 
in the ordinary manner. In the sane 
building, which is the old foundry shown 
in Fig. 6, the casting cleaning depzrt- 
ment is located. It is equipped with 
sand-blasting apparatus, grinding wheels 
and a bandsaw. 

The old furnace room adjoining the 
old foundry building has been utilived 
as a metal weighing and storage room 
A large amount of the output is n 
from new metals, entailing a large 
consumption of copper, tin and other 
primary metals, as well as of phosp 
tin, and phosphor-copper. Several men 
are kept busy in the metal room weizh- 
ing off the heats and caring for the 
metal stocks. 

The entire plant is fenced with the 
fence shown in Fig. 2, and great at- 
tention has been given to the appearance 


of the shop from the street. The main 
office building is detached from the 
foundry and machine shop. It is of 


brick and is surrounded by shade trees 
and a well kept lawn. 


Graphite Produced First Half of 1918 


The shipments of domestic graphite 
of the grades known as Nos. 1 and 
No. 2 flake in the first half of 1918 
amounted to 1683 short tons, accord 
ing to figures compiled by the United 


States geological survey. Of this 
amount, 747 tons was shipped dur- 
ing during the first quarter of the 


year and 936 tons during the second, 
a promising increase. Of the 1683 
tons shipped during the first half of 
the year 1142 tons came from Ala- 
bama and the remainder from New 
York and Pennsylvania, except small 
quantities shipped from California, 
Montana and Texas. It is estimated 
that more than two-thirds of this 
graphite was used for making cru- 
cibles and that the remainder was 
used chiefly for making high-grade 
lubricants. 

The importation of graphite from 
other countries than Canada and Mex- 
ico is prohibited, except under special 
license, and the imports from Cey- 
lon and Madagascar, which formerly 
furnished the greater part of the 
crucible graphite used in this country, 


have consequently been greatly re- 
duced. About one-fourth of the 
Canadian product is suitable for 
making crucibles. The Mexican gra- 
phite is amorphous and can _ not 


be used in crucibles. 
During the first few months of the 
there 


{ 


year was comparatively little 
demand for domestic flake graphite 
owing in part to the large quantity 


of imported graphite on hand and in 
part to a decrease in the production 
of crucibles. Lately the demand ap- 
pears to be better and the shipments 
are larger. The prices of domestic 
flake graphite have been slightly lower 
than they were last year, though the 
cost of production has greatly in- 
creased. No. 1 flake graphite, with 
carbon content of 90 per cent or 
more, has recently sold at 16 to 17 
cents a pound, f.o.b. mines, as against 
17 to 19 cents in 1917. Recent quo- 
tations gave 10 to 15 cents a pound 
for Madagascar graphite and 7% to 
25 cents a pound for Ceylon graphite, 
according to quality. 
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PROBLEMS OF THE BRASS FOUNDER 


What To Do and How To Do It 
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\ Gas-Fired Furnace Improperly 
Operated 


We are using a gas-fired furnace in 

r brass foundry and fail to get proper 
results in melting. We melt 400 pounds 

metal at a time, consisting of 50 
pounds of ingot copper, 200 pounds of 
heavy brass scrap, 50 pounds of light 
scrap and 100 pounds of gates. We 

d this starts to melt by crumbling 
away to a mushy substance and after 
pouring we have from 100 to 125 
pounds of burnt slag left in the fur- 
nace. Can this be overcome, or can 
ve reclaim this slag? 


The difficulty in this case is due 
to the improper operation of the 
rnace, which results in the metal 
being badly oxidized atter which it 
absorbs silica from the lining to form 

silicate of copper. The difficulty 
may be aggravated by the design of 
the furnace, and this point should be 
carefully investigated. To lessen the 
chances of oxidation, the flame should 
be regulated by decreasing the air 
supply and to increase the yield of 
metal, a flux should ‘be used with the 
metal. Several excellent brass fluxes 
are noted in the advertising pages of 
THE Founpry. A mixture of fluorspar, 
lime and powdered coke with a little 
salt, may also be used. The oxida- 
tion of the charge may be greatly 
lessened by adding powdered coal 
and a little salt. The latter substance 
may ‘be used in all proportions with 
good results as far as the metal 

concerned, but it produces very dis- 

reeable fumes in the shop. If the 
flame is regulated by increasing the 
gas or decreasing the air supply, and 
a cover of fine coal with salt is used, 
better results will be obtained. The 
slag produced should be sold to a 
smelter, as it will ‘be difficult to 
reduce in the foundry. 


Removing Zinc from an Iron Kettle 


Will you kindly inform us how to 
clean an tron kettle that has been used 
for melting sinc and which is coated 
ith sinc? We desire to use the kettle 
for melting lead and do not want it 
mtaminated with sinc. 


The zinc will have to be removed 
'y mechanical means, to accomplish 
vhich the kettle should be heated 
ntil the zinc softens when it can 
e scraped off at the points where the 
leposit is thick and be wiped off 
vhere the deposit is thin. To wipe 
suut the kettle a wiping rag should 
ve made of several thicknesses of 
loth formed into a pad. The wiping 
hould be done by quick strokes 
icross the sides of the kettle until the 
‘ntire surface has been covered. It 
will not be possible to remove all 
he zinc, but the little that remains 
will: not injure the lead, especially 
f the latter contains copper as the 


zine would combine with any copper 
to form an alloy of higher melting 
point than the lead and which con- 
sequently would rise to the top of 
the kettle as a crust and could be 
readily skimmed off. The Parkes 
process of refining lead, as practiced 
in this country, consists of adding 
zinc to the molten lead, which com- 
bines with the impurities such as cop- 
per, silver, gold, etc., and then floats 
to the surface of the lead in the 
form of a crust which is skimmed off 
and refined to recover the valuable 
metals. The lead in the kettle is 
treated several times with zinc and 
ultimately is left in a state of con- 
siderable purity. If a little zinc 
gets into your lead it is not liable 
to do any injury as it can be removed 
as a dross, and after the first heat 
the kettle will be entirely cleared of 
zinc. 


Making Use of a Brittle Alloy 


We have an alloy on hand that we 
are attempting to use up, but many 
complaints have been received regard- 
ing the brittleness of the castings made 
therefrom. The alloy has been ana- 
lysed and has the following composi- 
tion: Copper, 72.14 per cent; tin, 3.61 
per cent; lead, 16.90 per cent; sinc, 
3.67 per cent; iron, 0.12 per cent, and 
antimony, 3.56 per cent. We would like 
to overcome this brittleness and adapt 
the alloy for use in making red brass 
castings. 


The reason that this alloy is brittle 
is because it contains too much anti- 
mony and lead. The only way where- 
by this may be corrected is to add 
enough copper to dilute the antimony 
to a point where it will not be in- 
jurious; by additions of zinc and lead, 
the mixture then is restored to the 
required condition of a workable red 
metal. 

The following is a good, cheap red 
metal mixture: Copper, 82 per cent; 
tin, 2 per cent; zinc, 8 per cent, and 
lead, 8 per cent. To work the mix- 
ture given, into this cheap alloy, it 
will be necessary to melt together 
the following proportions of metals: 
Copper, 56.75 per cent, and scrap 
metal, 35 per cent; when thoroughly 
mixed add lead, 2 per cent and zinc, 
6.75 per cent. This will produce an 
alloy of approximately the follow- 
ing composition: Copper, 82 per cent; 
lead, 7.92 per cent; zinc, 8 per cent; 
tin, 1.29 per cent, and antimony, 1.25 
per cent. It is unnecessary to use 
any more tin than that introduced 
by the scrap metal, as the content 
of antimony still will be sufficiently 
high to harden and embrittle the 
alloy. 

If a ‘better mixture is desired the 
following will prove satisfactory: 
Copper, 59.25 per cent; scrap metal, 
35 per cent; tin, 2 per cent, and zinc, 
3.75 per cent. 
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Removing Aluminum from Brass 
Scrap 


We melt and ingot large quantities of 
sheet brass, and although we are par- 
ticular in sorting this scrap tt ts almost 
impossible to keep it entirely free from 
aluminum. The aluminum gets into the 
brass in the form of clippings, and the 
effect is to give the ingots a white skin. 

A very small proportion of alumi- 
num might be removed by the use 
of copper _oxide which should be 
stirred into the metal when it 1s 
molten and hot. The metal should 
not be removed from the fire while 


this operation is under way. Some 
of the zinc will also be lost. How- 
ever, if there is any considerable 


amount of aluminum in the brass, this 
method cannot be followed, as_ it 
would be imnossible to remove all 
the aluminum until all of the zinc 
also was removed. Therefore, to re- 
move the aluminum from scrap man- 
ganese bronze by copper oxide, it is 
necessary to add sufficient to convert 
the metal to copper, all the zinc being 
lost by volatilization. Therefore, it 
is impractical to clean brass in this 
manner if the content of aluminum 
is as high as 0.5 per cent, as all the 
zinc would also be lost, and when this 
amount of aluminum gets into the 
brass, the latter will have to be re- 
melted with sufficient new metal or 
metals that are free from aluminum, 
to reduce the aluminum content to 
a point where it can be removed by 
copper oxide with little loss. Some 
melters claim to be able to remove 
aluminum from brass by the use of 
borax, and this method might be 
tried. The borax should be of the 
calcined variety, and it should be 
added to the melted metals and stir- 
red, throwing on fresh additions until 
the skimmer shows that all the alumi- 
num has been removed. 


Losses in Melting Brass 


We are melting brass with natural 
gas, and while we have no cause for 
complaint regarding time of melting 
and consumption of fuel, we _ believe 
that our melting losses are too high. 
Our losses average about 6.5 per cent. 
Most of the alloys we use are highly 
ceaded the principle mixtures being as 
follows: (1) Copper, 70 per cent; tin, 
5 per cent, and lead, 25 per cent. (2) 
Copper, 77 per cent; tin, 8 per cent, 
and lead, 15 per cent. 

We charge 420 pounds in a heat, and 
m making up the mixture we use 50 
per cent new metal and 50 per cent of 
gates, scrap and turnings of the same 
mixture. In melting we aim to heep a 
reducing flame, using an excess of gas; 
we charge the copper first and melt, 
following with the white metals. We 
use glass as a flux. When melting in 
crucibles our loss never exceeds 2 per 
cent. We believe -that if we could 
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render our slag less viscid we would 
improve our practice. We remelt the 
slag and skimmings in a crucible using 
soda ash, plaster of paris and pulver- 
ized charcoal for a flux. This brings 
our loss down to 4 per cent which we 
think too great. 

Alloys having a high percentage ot 
lead always dross badly when melted 
in the open-flame furnace. This is 
due to the fact that the ‘eaded alloy 


attacks the lining of the furnace 
which is silicious, forming a _ lead 
copper-silicate which carries away 
the metal. Better results probably 


would be obtained if the lining were 
formed of a layer of bricks laid 
against the shell and on this should 
be applied a lining of carborundum 
fire sand mixed with fire-clay and 
silicate of soda. In remelting. the 
skimmings a better flux than the one 
given is made as follows: Quicklime, 
3 parts and powdered fluorspar 1 part 
Use about 1 per cent and if a 
fluid slag is desired, imcrease the 


more 


fluorspar and decrease the lime; to 
make it more fusible, increase the 
lime. This flux, however, should not 
be used in the melting furnace in 


making the alloys, as it will attack 
the lining and greatly shorten 
life. Glass makes a good flux, esp 


cially when used in conjunction with 
finely ground coke, or anthracite coal. 


The use of a flux always reduces 
the copper contained in the slag, 
and sometimes it is so low that after 
the shot that is imbedded in it 1S 
been recovered, the slag is of no 
value to the refiner. 


Overcoming Leakage in Valves and 
Steam Fittings 


We have been experiencing consid 
rable difficulty from leakage in castings 
for vaives and steam fittings These 
are made from a mixturi ntainw 


copper, 87.50 per cent; tin, 7.50 pe 
and zinc, 5 per cent This is tl 
yovernment standard valve metal. W 
also have had trouble in making lar 
valves of a mixture of copper, 88 pe 
cent; tin, 10 per cent, and sinc, 2 per 
cent The castings are about %4-inch 
thick for high pressure valves and 
low pressure castings. We melt 
|! in crucibles under charcoal, 
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al 
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cent, 
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to the copper when 
furnace. 
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in the 
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It is probable that the walls of the 


castings are too thin and to ascertain 


whether this is the cause, I suggest 
that a heat of valves be made with 
the walls slightly thicker; the metal 


thickness may be increased by care- 
fully filing off the cores. The test 
heat will dispose of any doubt as 
to the wall thickness. If the valves 
have large and comparatively heavy 
flanges, the leakage is due to hair 
cracks ‘between the flanges and the 
body; these are produced by shrink 


age. Gate the castings on the flanges 
and use heavy risers to feed the meta! 
as it sets. If the castings are ordi 
nary valves with hexagon outlets 
it is probable that the difficulty is 
caused by oxides which enter the 
castings. This trouble can be elimi- 
nated by pouring the castings hot, the 


temperature being such that the zinc 
smokes freely. If lead can be added 
to the mixture up to 2 per cent, this 


will aid in preventing leakage 
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How to Cast Name Plates Suc- 
cessfully 


We would like to obtain mixtures 
for nameplates varying in size from 18 
inches square to 3x4 inches. We de- 
sire two mixtures, one for high grade 
castings and the other for a cheaper 
grade. We also would like to be in- 
formed as to the best manner in which 
to run such castings, whether to incline 
the flask with the gate at the lowest 
end so the metal will have to run 
uphill, or to place the gate on the 
highest end so the metal will run 
downhill. The thickness of the plates 
is Ye-inch, and we have difficulty run- 


ning them. 

The following mixtures are suit- 
able for name plates: 

(1) Copper, 90 per cent; tin, 6 
per cent; zinc, 2.5 per cent, and lead, 
lo. per cent, 

(2) Copper, 84 per cent; zinc, 12 
per cent; tin, 2 per cent, and lead, 
4 per cent. 

(3) Copper, 67 per cent; zinc, 30 
per cent, and lead, 3 per cent. 


The first mixture is a good red 


metal; the second is a cheaper alloy 
nd the third is the cheapest. The 
hird mixture can be given increased 
fluiditv by adding 2 ounces of alumi- 
um to each heat of 100 pounds. The 
tther alloys must be poured hot to 
produce sufficient fluidity to run the 


castings. 

Nameplates are 
metal must run 
enough to get 


‘| he re are 


the 
is difficult 
fin. at all: 
where the metal is 
into the mold, an ex- 
imple being the case of a long, nar- 
row plate heavy enough to be run 
from end. In this there is 
idvantage in gating end 
and sharply inclining the mold, but 
usually nameplates are run with the 
mold horizontal. A plate 18 inches 
square and -inch thick will have to 
be poured with two pots if poured 
rom the and the gate chan- 
should be connected to the cast- 
ing by numerous thin and_ broad 
Sometimes such plates are 
gated on the back in the same man- 
ner as stove plate. The larger plates 
will run better if the molds are 
skin-dried thoroughly before the metal 
is poured 


gated so 
uphill as it 


them to 


never 


Cases 


run downhill 


one case 


from one 


sides, 


rates. 


Using an All-Scrap Mixture 

We would like to obtain a mixture 
for brass castings that shall consist en- 
rely of scrap copper, scrap brass and 
crap zinc. We would also like to know 
zm to mold light brass to obtain a 
nooth surface on the castings 

‘mg should be used to ol 
result F 

The cheapest mixture would 
consist of scrap exclusively, with neither 
copper nor zine additions. All that is 
required is to purchase scrap brass and 
melt it to the proper 


what 


tain this 


brass 


temperature tor 


the castings, adding about 3 per cent 
zinc to compensate for that lost by 
volatilization while melting. It will be 


decide whether red or 
yellow brass shall be used for the cast- 
ings, and that particular kind of scrap 
should then be purchased. The follow- 
ing alloy is satisfactory for ordinary 
Copper, 55 per cent; zinc, 10 


necessary to 


castings: 
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per cent and scrap yellow brass, 30 per 


cent. All the metals may be scrap if 
necessary. To obtain a smooth surface 
on the castings use a fine grade of 
brass sand. This is all that is neces- 


sary, no facing being required to 


obtain a good surface. 


Mixtures for Bronze Bushings 

We would like to obtain a formula 
for a bronze suitable for making 5 
cellaneous bushings and bearings, rang- 
ing in weight from 5 to 150 pounds, 
The castings are to be used in medium 
weight machinery. We would also like 
an alloy suitable for high-speed ma- 
chinery. The bushings we are making 
are too soft. 

For miscellaneous bushings the fol- 
lowing alloy will be suitable: Copper, 
80 per cent; tin, 10 per cent, and lead, 
10 per cent. In making the alloy is 
advisable to add as much as 0.5 per 
cent of phosphor copper as a deoxi- 
dizer. The reason the bushings made at 
present are too soft is that they con- 
tain too small a percentage of tin. For 
bearings for high-speed machinery, use 
the following mixture: Copper, 87 per 
cent; tin, 11 per cent, and 15 per cent 
phosphor-copper, 2 per cent. 


Gas Furnace Operation in a 
Brass Foundry 


[The writer is about to assume charge 
f a small foundry making brass and 
aluminum castings used on hydraulic 
gear shifts for automobiles, and the 
metals must be melted in a gas fur) 


Having had. no experience with th 
jurnaces, | would appreciate any s 
gestions you can offer. Also, I would 
like to obtain a suitable mixture flus 
for the bronze. We intend to use y 


new metals in making the alloys. 
furnaces 
devices. It will be 
vide a_ blower. 


Gas efficient melting 
necessary to pro- 
To light the furnace 
throw in a piece of flaming paper 
and immediately turn on the gas. 
The air is then gradually turned on 
until a good steady flame is _ ob- 
tained. When the flame is smoky it 


are 


is reducing and will not burn the 
metal, neither will it’ melt readily. 
This results from limiting the air 
supply; when the air is supplied in 
excess the flame is oxidizing. Both 
extremes must be avoided. It will 
be necessary to cover the melting 
copper with carbon, such as_ pulver- 
ized anthracite coal and _ glass, to 
keep out the air, and to proceed in 
much the same manner as with oil 
fuel in working the furnace. Adjust 


the air and gas to get a flame that 


will fill the furnace and appear at 
the orifices and that does not smoke 
and deposit carbon." Keep the metal 
covered and no difficulties need be 


anticipated. A suitable alloy follows 
Copper, 87.50 per cent; tin, 5 per 
cent; zinc, 5 per cent; lead, 2.5 per 
cent. An excellent flux is common 
salt but it must be used in moderation 
because of the fumes it produces. In 


case it becomes necessary to» use a 
harder mixture than the one given 
the tin content can be increased to 


8 per cent. with a corresponding de- 
crease in the copper. 
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Modern Coreroom Shows E.conomy in Operation 


Manufacturing Efficiency Dictated the Arrangement of Bins, Racks and Trackways 


in a Coreroom Designed for Quantity Production—Basement Aids Handling Problems 


HE T. H. SYMINGTON CO. 


has recently placed a new 
coreroom building in opera- 
tion at its malleable iron 


plant at Rochester, N. Y., of 


hich Fig. 1 shows respectively the 
st floor plan, basement plan and 
oss section. The inStallation was 


signed to balance a melting capacity 
approximately 50,000 tons per year 


nd comprises three batteries of eight 


ens each. Each oven section ac- 
‘Ymmodates two core racks 5 feet 
uare and seven shelves high. ‘These 
shown in Fig. 5. Each battery of 
ens is provided with a firebox in 
basement thus avoiding the han- 
ng of fuel and ashes in the core- 
mm proper. 
From the section drawing 
own in Fig. 1, it will be noted that 
nd and coke are delivered on the 
vated standard gage track over the 
iterial bins at the left. The base 
ent plan shows the arrangement ol! 
rrow gage track in connection with 
h storage bin. The oven fireboxes 


cross 


re designed primarily for the use ot 


supplied from. bin 
small steel charg- 


ke and this is 
». 6 by means of 


2 cars which are also used for the 
moval of ashes Sand is shoveled 
om the storage bins into small end 
mn - cars. Fig. 2, each holding 


actly one mixer batch. These cars 


upty into mixers placed below the 
From a paper presented at the Milwaukee conven- 
of the American Foundrymen’s association The 

> Donald § Barrow connected with the 


H. Symington Co., Rochester, N. Y. 


basement floor level, the latter being 
arranged to dump by power on a belt 
conveyor from which in turn the 
mixed sand is emptied into the boot 
of a vertical bucket elevator. This 
elevator extends through the main 
floor of the coreroom and discharges 
into overhead hoppers approximately 
29 feet above the floor level. Chis 
arrangement is shown in Fig. 4. From 
these hoppers the sand is emptied into 
steel cars similar to those used at 
the mixers, running on a_ suspended 
platform over the coremakers’ 
benches Each of the latter is pro- 
vided with a suitable spout and hopper 
to receive the sand. 


How Cores Are Handled 
Empty core racks are placed con- 
veniently to the coremakers’ benches 
as shown in Fig. 1 and these racks 
when filled are picked up and trans 
ported by an electric elevating truck 
to the ovens \fter the cores are 
baked, the racks are removed from 
the ovens and placed along the op 
posite side of the building; the 
are then placed either on 
under the leanto or directly on 
wheeled core cars on a track system 
leading to the foundry. While a cer 
tain job is running, the core plates are 
] 

t 


cores 
shelves 
tour 


eft on the racks and the latter re 
urned to a bench working on the 
same kind of The tracks lead 
ing to the foundry are shown in Fig 
| ne extending the full leneth of 
the molding floors on the west and 
the other on the east so that 


core. 


cores 


By Donald S Barrows 


delivered shortest 
object 

con- 
across 


with the 
carry. The main 
sought in this layout was the 
tinuous movement of material 
the building through the successive 
stages in the coremaking process. 
The coreroom has been in operation 
a sufficient length of time to prove 
the economy in the arrangement of 
its equipment. 

In designing the building itself the 
principal object sought was the not 
unusual one of the most economical 
construction possible consistent with a 
permanent and _ serviceable structure, 
securing at the same time effective 
ventilation and lighting both by day 
and at night. The entire interior in- 
cluding the steel work, is painted 
white and the absence of shadows 
and uniformity of lighting is shown by 
Fig. 5. The use of the Pond 
with continuous monitor sash and 
with continuous sash for intakes along 
the east and west walls, has provided 
a system of ventilation which can be 
adjusted accurately to meet the exist- 
ing weather conditions. Provision was 
made for hoods over the oven doors 
with stacks leading through the moni- 
tor roof but experience with the build- 
ing has shown them to be unneces- 
Sary. 

To comply with the New York state 
laws it was necessary that that por- 
tion of the coreroom occupied by 
women operators should be in a 
separate enclosure from the ovens and 
this portion was therefore enclosed 
by hollow tile walls and a light rein- 
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FIG. 1 


CONVENIENCE OF 


ARRANGEMENT GOVERNED THE 
FIRST FLOOR PLAN OF COREROOM BASEMENT PLAN OF 


PLACING OF RACKS, OVENS, BINS 


577 


AND TRACKWAYS_ IN 
COREROOM CROSS SECTIONAL PLAN OF COREROOM 








THIS TWO-STORY COREROOM 












A. 


FIG. 2—CONVENIENT DUMP CAR FOR 


forced 
from the 


concrete ceiling suspended 
trusses. <A stairway leads 
from the women’s coreroom to a rest 
room in the basement, connecting 
with a separate entrance at the foot 
of the outside stairs. 

The amount of steelwork in the 
building was reduced to the minimum 
by maintaining purlin and rafter spac- 
ing of about 10 feet. The roof 
are reinforced gypsum 4 inches 
poured in position. This type of roof 
was adopted because of its high in- 
sulating value and light weight. Theo 


slabs 
thick 


retically a gypsum roof can be poured 
regardless of temperature as the ma- 


terial sets in about 20 minutes. This 
particular roof was applied in Decem- 
ber and January of last winter and the 
difficulties encountered from the com- 
position freezing to the forms and the 
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CORE SAND FIG. 3—ONE OF 


SAND DISTRIBUTING 
PLATFORM 


ARRANGEMENT OF 
APPARATUS 


SAND HANDLING 


surface have satisfied us that the con- 
inability to secure a smooth upper 
struction of a monolithic roof is not 
feasible in winter. The character of 


SHOWING THE 


UNIFORMITY OF LIGHTING 


THE OVEN 


OVEN ARRANGEMENT—NOTE THE 


BATTERIES WITH ELECTRIC HANDLING TRUCK 
the upper surface made the water- 
proofing doubly difficult and required 
a considerable extra amount of pitch 
to fill in the depressions so that the 
felt could be applied. 

The interior building columns and 
monitor struts are of H-beam section 
and the purlins are 12-inch channels 
for the flat roof and 12-inch I-beams 
for the main monitor. The Warren 
type of roof truss was adopted part}; 
for the reason that it provides a clear 
opening at the suspended sand trans 
fer platform and _ requires also 
minimum amount of reinforcement f 
local bending moments at this point 
The steel contractor was hamper: 
considerably in the erection of his 
material by the severe winter condi 
tions under which this part of tl 


(Concluded on Page 580) 
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Mixtures 


Experiments Indicate That the Ideal Alloy Should Contain 46 
Per Cent Tin and 54 Per Cent Lead—Preventing Tin Waste 


HAT solder is a mechanical 
mixture of tin and lead can be 
demonstrated by passing a bar 
under a buffing wheel, and if 
it is even as low a grade as 
tin, 30 per cent and lead, 70 per cent, 
the buffed surface will assume an ap- 
pearance practically identical with a bar 
of second quality or reclaimed tin, while 
ihe buffings when subjected to analysis, 
will be found to be almost pure lead. 
Let us examine the reason for this. 
According to the best practice solder is 
made by melting virgin pig lead, and 
when it has been thoroughly liquified 
tin and a small amount of flux are 
added. The flux is used to bring to 
the surface of the molten alloy the so- 
called liver of metal, that may have 
remained in either the lead or the tin, 
because of incomplete refining. The 
bath then is stirred thoroughly for sev- 
eral hours, after which the mixture is 
cast into pigs. After cooling, the pigs 
are remelted in a smaller kettle’ for cast- 
ing into the desired shape, such as rib- 
bons, wires, or slugs suitable for extru- 
sion or rolling. Just before the alloy 
is cast into pigs, and also before it is 
cast into the final product, the dross 
which continually forms on the surface 
of the molten: alloy and which consists 
of the oxides of tin and lead, must be 
carefully skimmed off the bath. 


Reliability of Hand-Mixing 


Hand-mixing has proved the only re- 
liable method for the production of the 
best quality of solder. This means 
quality, irrespective of the percentages 
of tin and lead which enter into the 
composition of the solder. The _ best 
quality of solder does not always mean 
solder that contains the highest per- 
centage of tin, but is the composition 
that best performs the work required, 
regardless of the proportions of tin and 
lead. 

To understand the necessity for the 
long continued stirring of solder, it will 
be well to consider just what takes 
place when tin and lead are mixed in a 
molten state. As previously stated, lead 
and tin do not form an alloy, but merely 
a mechanical mixture; therefore, to 
effect a thorough mixture of the metals 
the bath must be stirred for a long 
period to break up the separate globules 
of tin and lead as finely as_ possibie. 
Experience has proven that it is neces- 
sary to stir the bath from five to six 
hours regardless of the quantity of 
material being mixed or the composition 
of the bath. When the solder solidifies 
the tin exists as a skeletonized mass in 
the interstices of which the lead is held. 
It is remarkable how many shapes these 
interstices may assume, the variations 
being due to the presence of impurities 
in the alloy. 

The manner in which lead and tin 
alloys segregate is a further proof that 

From an address delivered at the Milwaukee meet- 


ing of the Institute of Metals Division of the Amer- 
ican Institute of Mining Engineers. 


they do not alloy. This segregation is 
equivalent to about 1 per cent per per- 
pendicular inch of height. If a mixture 
of 50 per cent tin and 50 per cent lead 
is cast into a block 6 inches high, a 
sample taken from the bottom of the 
block will consist of tin, 47 per cent and 
lead, 53 per cent. Borings taken an 
inch from the bottom will consist of 
tin, 48 and lead 52; 2 inches from the 
bottom, tin, 49 and lead 51; 3 inches 
from the bottom, tin, 50 and lead, 50; 
4 inches from the bottom, tin, 51 and 
lead, 49; 5 inches from the bottom, tin, 
52 and lead, 48 per cent, etc. 

This segregation cannot be prevented 
regardless of the time consumed in mix- 
ing, “provided the full 6*inches is cast 
at one time; however, if an inch at a 
time is poured, allowing time for each 
inch to cool before the next is poured, 
the segregation may be overcome t» 
some extent, but there still will be a 
decided difference in the tin content 
of samples taken from the top and the 
bottom of the ingot. 

Having established what solder con- 
sists of we will consider methods that 
may be employed for conserving tin. 
For this purpose sokler should be 
divided into two classes, namely that 
used for joining and holding two pieces 
of metal together and that emploved 
primarily for filling, to prevent the 
escape of the contents of the container 
in which the joining is a minor, if not 
entirely a negligible factor. In the lat- 
ter case the solder is used as a filling 
metal and its function is to flow well 
into the seam and solidify into a solid 
mass to prevent the escape of liquids 
or gases. 

The greatest abuse of solder is in the 
use of high tin mixtures for filling pur- 
poses, as a mixture of 25 per cent of 
tin and 75 per cent of lead, worked at 
the proper temperature and with the 
proper flux is rich enough for any 
filling operation. Many consumers use 
a higher tin content for their solder 
than necessary. 

While most of this filling is accom- 
plished mechanically by the immersion 
of the work in a solder bath, it is not 
generally known that these solder baths 
are higher in tin at the top than at the 
bottom and if the work is not deeply 
immersed it will take up solder much 
richer in tin than intended. The remedy 
is to increase the depth of the bath. 

Solder drosses, when analyzed, show 
a higher percentage of tin than lead 
This is not due to the more rapid oxida- 
tion of the lead, as the reverse is true, 
but may be attributed to the higher 
specific gravity of the lead. This metal 
sinks, leaving a layer of metal rich in 
tin on top of the bath. If the work 
to be soldered is drawn through the 
surface of the bath instead of being 
dipped deeply, the bath is impoverished 
in tin and after a time works badly be- 
cause it is mostly lead; therefore, deeper 
dipping makes better work because the 
object to be soldered reaches metal of 
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By Milton L Lissberger 


more uniform composition. This effects 


a conservation of tin with improved 
results, 
Overheating the solder, while detri- 


mental to the alloy, does not effect a 
waste of tin through oxidation, because 
the reclamation of waste materials, such 
as oxides, has been developed to a high 
state of perfection. Overheating may 
result in a considerable loss of metal to 
the user of solders, but if the dross is 
saved and disposed of to the refiners, 
most of the tin may be_ recovered. 
Overheating should be avoided by cover- 
ing the top of all baths with a protect- 
ing material, such as sal-ammoniac, oil, 
charcoal, or ash, as may be required by 
the character of the alloy and the work 
to be done. Since most of the contain- 
ers now manufactured have interlocking 
seams, it is estimated that more than 
75 per cent of all the solder consumed 
is used for filling purposes; therefore 
the saving of tin in this direction multi- 
plies itself very rapidly into a material 
conservation of tin. Not only should 
the tin content of all filling solders be 
kept as low as possible, but every effort 
should be exerted to preserve every 
particle of oxide formed. When it is 
considered that a teaspoonful of solder 
dross contains enough solder to make 
a 5-gallon can, or 100 No. 1 cans, it will 
be realized how important is this saving 
of dross. In many plants this dross 
is not handled with sufficient care. 


Making Solders 


When making solders, we first melt 
the lead at a temperature that will not 
allow it to melt too rapidly, and after 
it has become liquid and the dross has 
had a chance to rise to the surface, the 
bath is carefully skimmed until clean 
and then the required percentage of tin 


is added and is allowed to become 
liquid slowly. From the time the tin 
is added, the bath is stirred by hand 


for three or four hours. Subsequently 
a scavenger is added to the solder, 
which is thoroughly inderforated. After 
carefully skimming off the dross, the 
solder is cast into 80-pound pigs. These 
pigs are remelted in smaller kettles at 
a temperature that just creates free 
fluidity, after which they are cast into 
the desired shapes. During the second 
melting process, the caster stirs the bath 


every time he removes a ladleful of 
metal. This work could be done much 
more rapidly by melting at a_ higher 


temperature and more economically by 
using mechanical stirrers, but the re- 
sulting solder would not be as thorough- 
ly mixed, nor would it be as fluid as 
when made by the method described. 
Mechanical stirring has a tendency to 
drive the oxides back into the metals 
thereby reducing the holding power of 
the solder. The scavenger must be care- 
fully selected and the amount used must 
be accurately gaged, otherwise’ the 
scavenger may become a part of the 
finished product and be a detriment in- 
stead of a bepefit to the mixture. 
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We have found that in grades of 
solder containing 46 per cent of tin and 
léss, that 0.5 to 0.75 per cent of anti- 
mony is beneficial as it increases the 
fluidity and holding of the solder. 

Next to containers, the largest use tor 
solders is for automobile radiators. For 
hand soldering, a free flowing mixture 
is required. When radiators are soldered 
by the dipping process antimony should 
net. be added to the solder as it in- 
creases the solvent power of the latter 
for copper and zinc from the radiators. 
These metals make the solder sluggish 
and in a short time materially deteriorate 
the solder. When this occurs the solder 
can be cleaned by immersing in the bath 
a mixture of rosin and sulphur, but this 
cleansing process produces a disagree- 
able black smoke which must be carried 
off to the outer atmosphere. When 
sulphur is used for removing the zinc 
and copper, the bath should be raised to 
a sufficiently high temperature to insure 
the removal of the sulphur. The bath 
should be allowed to settle for at least 
half an hour to enable the metallic 
sulphides to rise to the surface trom 
which they are carefully removed by 
skimming. The point cannot be too 
strongly emphasized that any metal not 
in an absolutely metallic state is an 1n- 
jury to the solder and, therefore, all 
traces of oxides and sulphides must be 
carefully removed. 

In these days when we are deeply 
interested in the conservation of tin 
the question is frequently asked, “What 
is the strongest solder that can be 
made?” Tests indicate that the more 
tin used up to a mixture of 75 per cent 
tin and 25 per cent lead, the greater the 
resistance. However, on two pieces ot 
tin plate soldered together, the pulling 
test indicated that solder containing 
about 42 per cent of tin had the great- 
est strength. Square 5-gallon cans were 
filled with water and were capped with 
little or no air space; these cans Wer 
dropped from a height of 100 feet with- 
out breaking at the seams; a solder was 
used containing 46 per cent tin and 54 
per cent lead. Other were mad 
with solders containing 47 per cent and 
more of tin and 45 per eent and 
However, in each test the seams yielded. 
\s these experiments were carefully 
made and were confirmed by putting the 
cans under air pressure, I am _ inclined 
to believe that for soldering purposes 
the strongest mixture, in round figures, 
should contain 46 per cent tin and 54 
per cent lead, to which 0.25 to 0.50 per 
cent of antimony is added. 

For bath work, 40 per cent tin is the 


tests 


less. 


maximum and various manufacturers 
have demonstrated that good _ results 
may be obtained with solder containing 


from 35 to 38 per cent tin. When tin 
is plentiful, higher tin mixtures may be 
considered, but it appears from. all 
experiments that 45 per cent tin and 
55 per cent lead for solder used for 
hand work, and 40 per cent tin and 60 
per cent lead for bath or line work will 
give satisfactory results. 


The S. Obermayer Co., 
Cincinnati and Pittsburgh, 
lished an eastern sales division at 
Syracuse, N. Y. W. H. Fitzpatrick 
who-for the past eight years has been 
connected with the sales department 
of the Pittsburgh plant has been 
placed in charge at Syracuse and will 
look after the New York state and 
New England states territory. 


Chicago, 
has estab- 
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Ascertaining the Loading and 


Unloading Cost 
By Dr. Robert 


The work of unloading the heavier 
and bulkier materials, such as pig iron 
and coke, may be done on any one of 
three bases: By the hour, by the ton, 
or by the car. The latter seems to me 
to open too much opportunity for dis- 
satisfaction on the part of the unload- 
ing workman or contractor; as long as 
the cars run small or light he is con- 
tented, but as soon as they commence 


Grimshaw 


to run much over the average, a de- 
mand for a higher rate on the Jean 
work alone--even on the average—is 
Sure to come. 


As far as time work is concerned, | 
have never known of a case where the 
ton basis was substituted therefore, that 
the cost per ton did not decrease; but 


even if it remained the same, there 
would be an advantage in having the 
vard cleared sooner, which in effect 


amounts to increasing immediately the 
available labor supply. 

Please remember that Fred W. Tay- 
lor’s first achjevements in cost reduc- 
tion were in connection with pig-piling. 

When it comes to loading—it stands 
to reason that it should cost more to 
load a ton of castings, machined or 
otherwise, than a ton of pig; and it 
would be difficult to arrange a tonnage 
basis for such work. 

It should be remembered that unload- 
ing is purely an expense chargeable to 
the receiving department, while loading 
goes to the debit side of shipping ex- 
pense. In the first case it is eventually 
chargeable to materials and supplies; 1 
the second to sales expense. Of course 
[ am not referring to interdepartmental 
handling. 


Modern Coreroom Shows Economy 


in Operation 
(Concluded from Page 578) 
work was carried on to completion. 

The floor from the line of center 
columns to the west wall of the build- 
ing is of concrete of 6-inch thickness 
laid on well-tamped earth fill; while 
from the center columns to the east 
building wall the floor is an 8-inch 
reinforced slab with intermediate re- 
inforred concrete columns. 

The sand bins are of reinforced con- 
crete up to the track level, including 
the track girders and piers. The sand 
bin track is a continuation of the 
existing material track in the adjoin- 
ing foundry building, and this fact 
determined its location. The bins 
are designed to hold a three months’ 
supply of core sand to provide against 
winter transportation difficulties. 

There is shown in Fig. 3 one of the 
battery fronts with the electric truck 
handling a loaded rack. These ovens 
were designed and installed by the 
H. M. Lane Co., Detroit, which also 
furnished the detail designs of rein- 
forced concrete work and co-operated 
with the Symington company in the 
general design of the building. The 
masonry and steel contracts were han- 
dled respectively by A. Friederich & 
Sons Co. and the Genesee Bridge Co., 
both of Rochester, and the gypsum 
roof was applied by the Aspromet 
Co., of Pittsburgh. The mixed sand 
conveyor and elevator was furnished 
by the Stephens-Adamson Mfg. Co., 
Pittsburgh, and the mixers are Bly- 
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stone with power dumping mechanism 
The electric elevating truck is on 
of the standard sizes manufactured 
by the Automatic Transportation Co 
Buffalo.» For the grating over the 
mixer and conveyor pit the Irving 
grating was used and we have found 
that it is slip-proof regardless of the 
amount of oily sand which adheres. 

It was mentioned previously that 
the oven fireboxes are designed 
primarily for the use of coke. The 
ovens also are designed so that gas 
burners may later be applied and one 
battery of eight ovens is now operated 
with artificial gas using thermostatic 
control. These ovens have not been 
operating long enough for us to come 
to a definite conclusion as to the 
relative economy of the two types of 
fuel but it is expected that this will 
be determined shortly. It is our in- 
tention later to equip one battery with 
oil burners so that a threefold com- 
parison may be made. 


The Best Way to Learn Pattern- 
making 
By M. E. Duggan 


Broadly speaking, there are two kinds 
of patternmakers—the theoretical and the 
practical. The former gains his knowl- 
edge in the patternshop, and _ from 
books, while the latter has learned from 
actual experience in the foundry, numer- 
ous practical lessons pertaining to the 
art of molding. 

[ am a theoretical patternmaker and, 








speaking from experience, I am _ con- 
vinced that I started to learn pattern- 
making in the wrong place. Before 


entering the patternshop as an appren- 
tice, I should have served a few months 


in the foundry. In this way I would 
have learned something about actual 
molding which practical knowledge | 
now lack. Thus, instead of learning 
how patterns are actually used by the 
molder I learned to whittle wood. Now, 
skill at this alone never made a _ first- 
class patternmaker. Often I have to 
guess at my work and for this reason 


I sometimes make mistakes. 

The practical patternmaker, on the 
other hand, knows the foundry end of 
the trade because he worked at molding 
before learning patternmaking. Because 
of his practical knowledge of foundry 
work, he knows exactly what is re- 
quired of the molder. This knowledge 
is valuable in many ways. For one 
thing, as an illustration, it enables the 
practical man to proceed properly in 
constructing a pattern cheaply. Thus, 
valuable time is not wasted in_ nicely 
finishing a pattern in cases where no 
finish is required. It is a fact that the 
practical patternmaker who understands 
his work thoroughly, can turn his at- 
tention to accuracy instead of being 
confused with guesswork. This type 
of patternmaker is sometimes referred 
to as a wood butcher by the wise ones 
of the theoretical school. 

Just a word of advice to the young 
man who wishes to learn patternmaking. 
Study molding in the foundry. Learn 


all you can from the wood butcher pat- 
ternmaker in the pattern shop, always 
bearing in mind that he can turn out 
more real patterns on the band saw 
than one of the theoretical patternmakers 
can make with a chest full of tools. 
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Urgent Shell Need Found Foundries Ready 


Manufacturing Operations and Practices Developed in American Foundries Would 


Have Furnished Tonnage of Semisteel Shell Beyond All Prospective Requirements 


ACED by a possible shortage 
of steel and shell forgings 
attention was directed dur- 
ing the past fall to the 
possibility of making a 
tremendous tonnage of cast semisteel 
projectiles. Had the collapse of the 
German army come a few months 
later a greater portion of the foundry 
capacity of the country would have 


been engaged in the production of 
this class of munitions. Indeed, a 
program involving the manufacture of 
33,000,000 shell in this manner was 
announced by the ordnance depart- 
ment, and attention of the foundry- 


nen was directed to methods of man- 
ufacture by which quantity production 

ht be obtained. A _ report was 
prepared and presented by the semi- 
stecl shell committee on manufactur- 
ing practice at the meeting of the 
American Foundrymen’s association 
at Milwaukee. This report presented 
a study of the best available practice 
in this 


field, and while it is of no 
service at present as a guide to muni- 
tion production, it serves as a valu- 
able commentary on foundry meth- 
ods, applicable to similar work; and 
as a record of a great accomplish- 


ment by American foundrymen. 

(he experience of our French allies 
whose experiments in this field ante- 
date the war served as a basis upon 
which to build. Of even greater value 
to shops in the United States was the 
work both here and abroad of certain 
large American corporations, whose 
experience generously was donated to 
the government and to the foundry 
ndustry in the emergency. In this 
connection especial recognition is due 
the American Radiator Co., Buffalo, 
for its prominent part in the work. 
The methods here described were de- 
veloped largely by this company. 

This subject naturally divides itself 


into two parts, dealing 
with the foundry and machine-shop 
problems involved in semisteel shell 
manufacture. The foundry problems 
deserve first consideration; also they 
involve matters, concerning which 
there is relatively little information 


respectively 





ae 
FIG. 1—CAST SEMISTEEL SHELL BEFORE THE 
RISER IS CUT OFF, ALSO SHELL AND 


RISER AFTER THE LATTER IS 
SAWED OFF 


available at the present time. The 
data here presented covers primarily 
the production of 4.7-inch and 155- 
millimeter shell, although:.the produc- 
tion of 75-millimeter and 8-inch shell 
also will be touched upon. In addi- 
tion the government expected to make 
contracts for some shell larger than 
8-inch.. As far as operations in the 
foundry are concerned, the methods 


were almost identical for the various 
sizes of shell, the principal variations 
from normal practice being encount- 
ered in the largest and smallest sizes. 
The 75-millimeter shell involves some 


problems peculiar to itself and the 
same is true of shell 8 inches and 
larger in diameter. The general 
methods of production are best ex- 
plained, however, by dealing prin- 
cipally with shell of medium size, 
namely 4.7-inch and _ 155-millimeter, 


with suitable references to.the special 
modifications in practice which may 
be necessary when turning out larger 
or smaller sizes. 

In a purely experimental way semi- 
steel shell were made both in the 
United States and abroad prior to the 
war. The United States navy, it is 
understood, made experiments on the 
production of cast iron and semisteel 
shell in permanent molds, as well as 
in sand, as far back as 1910. Con- 
siderable work of an _ experimental 
nature on cast ammunition, including 
semisteel shell, was also done before 
the war by Major Prache of the 
French army. As is well known, the 
production of semisteel in the cupola 
for the manufacture of castings for 
various civilian purposes was brought 
to a high state of perfection in the 
United States prior to the war. In 
fact, as far as information on the 
metallurgy of semisteel is concerned, 
together with data on the correspond- 
ing cupola practice, the United States 
was in an extremely favorable con- 
dition to proceed with its cast shell 
program. 

Prior to the battle of the Marne, 
however, the fund of experience on 


the behavior of semisteel projectiles 
in actual warfare was exceedingly 
meager. Subsequent to that battle 


an alarming shortage of ammunition 
developed on both sides and late in 
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FIG. 2—DRAWING OF STANDARD 4.7 CAST SEMISTEEL SHELL INDICATING MACHINING OPERATIONS NECESSARY 
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1914 


began 
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seimisteel 
Since that 


and 
the 


early in 1915 the 
manufacture of 
shell on a large scale. 
date this form of ammunition was 
used extensively in the French army 
A large amount of experience on the 
efficiency of semisteel shell under 
battle conditions, therefore, has been 
obtained. It was found as a result 
of this experience that semisteel proj- 
ectiles have a definite and recognized 
place in a_ well-balanced ordnance 
program. 
Characteristics Required 

A good semisteel shell should pos- 
the following characteristics. It 
should be as easily made as a cast- 
iron shell. It should have a firing 
efficiency approaching that of a steel 
shell. It should be absolutely 
The latter point cannot be empha- 
sized too strongly. The fact that the 
lives of our own men depend upon 
the reliability of the shell should 
never be overlooked. To this end the 
shell must be accurately finished. It 
must also have proper balance, 
rect fragmentation, and such rigidity 
that it will not plug the gun and 
cause an explosion. In addition the 
shells taken as a whole must be uni- 
form. The fiftieth shell fired in a 
given action should be just the 
ns the first one 

The efficiency of a 
depends upon the resistance of the 
envelope when the projectile arrives 
at the target, upon the explosive ratio 
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and the fragmentation. The explosive 
ratio is the ratio of the weight of the 
explosive contained in the shell to 
the total weight of the loaded and 
primed shell. Against earthworks it 
has been shown by numerous experi- 
ments that the effects of bursting 
are nearly independent of the _ en- 
velope and depend only upon the 
weight of the explosive. On the 
other hand the envelope should not 
break due to shock on arriving at the 


RIGGING FOR HOLDING FIG. 5—CORE BOX 
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target, as this would cause a misfire 
or an incomplete burst. Shells fired 
against troops should explode so that 
as many fragments as possible weich- 
irg more than two grams are ob- 
tained. The requirements for safety 
in handling and firing semisteel shell 
are that the envelope should resist 
the effects of shock at the moment 
of firing, that it should be airtight, 
and that the interior surface of the 
shell should be totally without un- 
evenness or rough places. 

With metal of proper composition 
the fragmentation of semisteel shell 
is satisfactory. French experiments 
have shown that a good semisteel 
shell bursts so that 55 per cent of the 
fragments weigh more. than _ five 
grams. 


Salient Features of Spectfications 


The complete United States govern- 
ment specifications for semisteel shell 
contain certain features to which 
special attention should be directed. 

The castings must be free from 
blisters, blow holes and cracks, ex- 
cept that slight imperfections on the 
outside of the shell in front of the 
position to be occupied by the rotat- 
ing band may be allowed, provided 
they do not extend to a depth of 
more than one-quarter: of the thick- 
ness of the wall and do not exceed 
1g inch in diameter. The inside of 
the casting must be smooth. Each 
casting on being struck with ham- 
mer must give a clear, metallic ring 
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CORE BOX TURNED AND IN POSITION FOR REMOVING CORE 


RATION IN MAKING CORE REMOVING THE COMPLETED 
BOX IS RAPPED WHILE CORE IS BEING DRAWN 


CORE READY FOR DRYING RACK 


All projectiles are subjected to a_ breaks must be 
hydraulic test for 15 seconds Shell inches 
6 inches in caliber and smaller shall 
be tested at 4500 pounds per square 
Projectiles larger than 6 inches 
in diameter shall be tested at 3000 
pounds per square inch. All shell 
which show any leakage or a _ per- 
manent expansion of more than 0.001- In order to calculate the quantity 
inch per inch of caliber will be re- of raw materials necessary to turn 


the tension grips so arranged that the 
bar is subjected to a_ straight pull 
tensile streneth is tested in a for this purpose grips arranged to 

standard construction with crew over threaded ends of the bar 
re prefcrable. The impact test is 
made in a special machine, resembling 
a small pile driver, which was de- 
scribed previously. 


jected. Gas shell are given an air out a given number of shell, as well 
test in addition. as to determine the capacity of the 

Che specifications also provide that : apparatus used in the foundry for 
fest bars shall be taken from _ the making the castings, the weight and 
pouring ladle at each cast. ‘These ; dimensions of shells of various sizes 


test bars must be cast in vertical inust be known. The dimensions are 


baked sand molds from which they shown on the accompanving drawings 
shall not be removed until they no F of 4.7-inch shell, Fig. 2. The toler 
longer show the color of heat. <A ances also are shown on_ these 
round bar, 1% inches in diameter, drawings. It will be noted that 
machined to a diameter of 1.128 ; the 4.7-inch shell is 16.23 inches in 
inches for a minimum length of 4 length with a wall thickness forward 
inches, is specified for the tensile of the bourrelet of approximately ™“ 
strength test. The breaking strength ‘ q inch. The outside diameter of this 
shown by these bars must be at least shell at the bourrelet is 4.16 inches. 
$2,000 pounds per square inch. In : Mhe core for the 4.7-inch shell, meas- 
aidition bars 114 inches square must uring from the outside of the nose, 
be cast and subjected to an impact is approximately 15.4 inches in length 
test. For this purpose the bar is with a maximum diameter of 3.655 
Supported on two knife edges 6 inches. The core is bottle-shaped as 
Inches apart and a_ weight of 25 indicated in Figs. 3 and 8, that for 
pounds is caused to fall exactly on the 4.7-inch shell having a volume of 
the middle of the test bar so sup- 98 cubic inches. The adapter is 
ported. The test, it is specified, be- screwed into the nose on a Briggs 
gins with the weight at a height of standard 1%-inch pipe thread. 
l2 inches and is repeated with the The 155-millimeter shell is 22.7 
h ight of the weight increased by % pig. 8—COMPLETED CORE SHOWING THE HOL inches in length overall with a diam- 
4 ONE-HA ; hs 2 en et nee a ee Mn er ree See er ee eter of 6.08 inches at the bourrelet. 
ali ; 8 an wane re «(Dat WR! PPING IN PLACE The walls are approximately 0.66 





FIG. 9—RACK FOR HANDLING CORES 


inch in thickness forward of the 
bourrelet. The adapter is~ screwed 
into the nose on a 14-inch standard 
pipe thread. The core is approxi- 
mately 21.5 inches in length with a 
maximum diameter of 4.7 inches. The 
capacity of the shell, unfused, is 234.3 
cubic inches. 

It is important to know 
of the shell at three 
manufacture, namely, 
comes from the sand with riser and 
nose attached, but with core re- 
moved; (2) as delivered to the ma- 
chine shop with riser and cut 
off; and (3) after machining. 

It also is advisable before consider- 
ing the casting operations in detail 
to be familiar with the weights which 
it will be necessary to handle in the 
shop. For this purpose the following 
figures are presented Most of the 
shell are molded on jarring machines 
in quadruplicate in flasks. 
The quadrupl 155- 
millimeter shell 


the weight 
stages of its 
(1) rough as it 


nose 


cast-iron 
flask for the 


with the sand and 
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patterns in place weighs approximate- 
ly 1390 pounds. With the patterns 
for the four shells removed, the flask 
and sand alone weigh 1090 pounds, 
the weight of the sand being 290 
pounds. The quadruple flask for 4.7- 
inch shell with patterns and sand in 
place weighs 900 pounds; with pat- 
terns drawn this weight is reduced 
to 700 pounds. for the flask and sand 
alone. The weight of a 75-millimeter 
quadruple flask, rammed up with pat- 
terns in place, is approximately 450 
pounds. This figure is reduced to 
300 pounds for the net weight of the 
flask and sand. 


Methods of 


Generally speaking, three methods 
of casting semisteel shell have been 
developed involving the employment, 
respectively, of green-sand, dry-sand 
and permanent iron molds. In each 
case dry-sand cores are used. The 
green-sand method is best adapted 
to conditions existing in the average 


Production 


December, 1918 


American foundry of moderate size. 
For casting semisteel shell in green- 

sand molds, the following general 

procedure was found satisfactory: 


The flask, pattern and. corebox 
equipment used by- the American 
Radiator Co. is made of cast iron 
specially designed for the work at 
hand. Details of this equipment will 
be presented later. The shells are 
molded nose or ogive downward, with 
four castings in each flask for shell 
up to 8 inches in diameter. A coarse, 
open, lightly bonded molding sand is 
employed. Maximum economy is ob- 
tained by jar-ramming the molds on 
a plain jolt machine and in all cases 
the quadruple flasks are so rammed. 
It is believed, however that the single 
flasks for 4.7-inch and 155-millimeter 
shell can be profitably hand rammed, 
if suitable molding machine equip- 
ment is not available or obtainable. 
Chis statement is made in view of the 
relatively small amounts of sand which 
the recommended form of single flask 
contains. In neither case is the flask 
rolled over during the operation of 
making the mold. The hand-ramming 
process necessitates the employment 
of men possessing relatively greater 
skill than those required for machine 
molding, and that under almost 
conditions more uniform results will 
be obtained from jar-ramming. ‘Since 
there are no projections or external 
pockets on the casting, it is molded 
in a one-part flask, the entire casting 
being in the drag. The single flasks 
are usually made in two parts, split 
along the axis and bolted together. 
This: is for convenience in molding 
the flask itself. The quadruple flasks 
are cast in one piece. In either ca 
a dry-sand pouring basin takes 
place of the cope, and a drop 
of the strainer type is employed. 
riser has the same diameter as 
butt of the shell and usually a height 
equivalent to the largest diameter. 


any 
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The dry-sand core is made upon a 
steel arbor, which fits accurately into 
. hole or socket in the bottom of the 
lask, the core being clamped secure- 

by means of a nut on the end of 
the arbor. The socket through which 
the core arbor extends and is locked 
to the flask is shown in Fig. 10. A 
split corebox is used, the core being 
rammed endwise. Other methods of 
making the core also may be em- 
ployed and will be described in detail 
ter. 

The metal must be carefully melted 
and poured as hot as possible. From 
) to 30 per cent of steel scrap is 
employed in the mixture. Detailed 
nalyses will be presented further on. 
n general, the total carbon plus 
ilicon for castings 155 millimeters 
nd larger should equal approximately 
140 per cent; for 75-millimeter shell 
e total carbon plus silicon should 
qual 4.70 per cent. The castings 
hould be cooled slowly in the sand 
nd not shaken out until they are 
black. An air hoist of the vertical 
cylinder type is usually employed for 
haking out the molds. 

The shell may be cleaned effectively 
mn the outside by tumbling. The in- 
ide may be cleaned by sand-blasting, 
Ithough the wire-rope type of clean- 
ng machine which will be described 
iter has been empleyed extensively. 
A study of the situation revealed 
that several methods may be _ em- 
loyed for making the cores success- 
ily. The core is an _ exceedingly 
mportant part of the job and it must 
do the work for which it is intended 
n a flawless manner. It must pro- 
luce a shell which is free from im- 
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FIG. 12—BOX USED FOR 


VENT 


MAKING CORE 

STACKS FOR ESCAPING 
perfections on the inside, as specifical- 
ly provided in the specifications; in 
addition, the core must be centered 
with extreme accuracy in that 
the shell may be bal- 
anced. 

The method of making the 
which has behind it the 
weight of experience at the present 
time is illustrated by the accompany- 
ing illustrations of operations § sub- 
mitted by the American Radiator Co., 
Figs. 4, 5, 6 and 7. As these illustra- 
tions show, the are made in 
accurately machined cast-iron boxes 
and are dried at a definite tempera- 
ture while supported on their 
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in racks of special construction. 
drying they are dipped in 
and redried before being 
the molding floor. 

It will be noted the core boxes 
are made as light as possible and are 
properly ribbed to insure stiffness. 
The boxes are in two parts, split 
parallel to the axis of the core \ 
simple clamping device is provided 
for holding the two parts of the box 
together while the core is_ being 
rammed up The arbor passes through 
a machined hole, similar to that pro- 
vided in the flask, and is clamped 
rigidly in place by a thumb nut. The 
core is rammed from one end by 
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hand, using a light wooden ramming 
stick, the rounded upper or rear enu 
being formed by a detachable nose- 
piece which is fitted on the top of the 
box as one of the final operations in 
making the core. The box is provided 
with trunnions on which it may be 
swung into a convenient position for 
ramming and unclamping. The trun- 
nions are supported by a _ wooden 
frame of special construction shown 
in Fig. 4. 

The arbors are made of extra 
strong wrought-iron pipe, %-inch pipe 
being employed for the 4.7-inch and 
155-millimeter shell. For the latter 
the arbor has an overall length of 
27 inches. The ferrule or seat por- 
tion which fits into the flask is 5% 
inches in length for 155-millimeter 
shell. The clamping nut works 
against a %-inch collar, which is 
forced on the arbor as shown in the 


FIG. 15—FLASK AND PATTERNS FOR 


accompanying Fig. 8. To provide for 
the escape of the gases when pouring 
the mold the arbor is drilled with 
inch holes throughout its length. 

To provide a surface to which the 
sand may cling more satisfactorily 
the arbors are wrapped with 
of burlap about 3 inches wide. 
sand in the  155-millimeter 
weighs 13.0 pounds and_ the 
16.5 pounds, the total weight 
29.5 pounds. 


The 
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core 
arbor 
being 


Mixture 


sand is. carefully 
pounded and prepared in a 
type mixer to insur 
-uct. The following sand mixture is 
found satisfactory: Eight shovelfuls 
of old molding sand; 3! 
of lake sand or silica 
through a No. 4 riddle; 
fuls of green-molding 
shovelful of sawdust, to which is 
added 1% pints of molasses 
In ramming up a core 12 
tions are involved, as follows: 


Core and 

com 
paddle 
a uniform prod 


shove lfuls 
sand sifted 
four shovel- 


sand: and one 


opera- 


OPERATIONS 


til 
2.—Set 


interior of box 
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with burlap in half of box. 
3.—Close and clamp box. 
4.—Fill box with sand. 
5.—Ram lower part of core around 
arbor with curved ramming 
stick. 
6.—Place small wooden hopper to 
hold surplus sand on top of 
corebox and finish ramming. 
.—Place three nails in top of core. 
.—Set nosepiece on top of box. 
.—Ram nosepiece full of sand using 
a large nail. 
10.—Take off nosepiece, thus forming 
rounded end of core. 
11.—Unclamp corebox. 
12.—Swing box and take out core. 
As previously mentioned the cores 
are supported on theit arbors from a 
rack for drying. A car-type oven is 
employed and the rack that carries 
the green cores forms a part of the 
car. The cores are dried in batches 


TEST BARS—NOTE THE LIBERAL GATE AND 


of about 100. 
dried by 
provided on the car, thus supporting 
the cores in an upright position. 
The cores for 155-millimeter 
baked about 3% hours at 
400 to 450 degrees Fahr. The 
for 75-millimeter shell need not be 
baked more than an_ hour. After 
baking the cores are dipped in a 
special blacking in order to give them 
a proper finishing. This blacking is 
made as follows: ; 
Mix three parts of mineral facing 
with one part of finely ground graph- 
ite and dilute with water and fine 
lersey clay to a creamy consistency, 
only enough clay to give the 
necessary bond. After the clay is 
added the blacking should be tested 
to be sure it is sufficiently viscous. 
In other words it should stick prop- 
erly to the sides of the core. To test 
it, moisten the finger in the blacking 
and blow on the finger nail: a film 
of small black grains should adhere; 
if there is too much clay a_ large 
number of white grains will appear 
mixed with the black. When the 
core is dry the blacking should not 
stick to the hands. If it does it 
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probably does contain 
clay. 

The cores are blacked by dippin; 
this operation being performed aft 
the termination of the drying period 
After dipping, the blackened cores ar 
again placed in the oven and redric 
for about 45 minutes. When the 
come out of the oven a second tin 
the cores are ready to be delivere: 
to the molding floor. For this pu: 
pose the transfer rack shown in Fi; 
9 is provided. 

Alternative Methods of Coremaking 


As an alternative method of makin; 
the cores, a plain oil-sand mixtu: 
with a ratio of approximately 1 
60 or 70 may be employed and tl 
cores blown by compressed air in 
machine of the Demmler type. Uni 
form cores can be obtained by thi 
method and one machine should ti 


not enough 


PROVIDED TO ASSURE CLEAN METAL 
out roughly 50 cores. per hour. The 
cores are dried in a perforated dryer, 
resting on one side. An arbor simila 
to that previously described is em 
ployed, although it is not customai 
to wrap the arbor with burlap. The 
cores may be made _ oversize and 
ground to accurate contour on \ 
form grinder. 

Such experiments as 
ducted along this line on cores fo! 
semisteel shell seem to indicate that 
owing to the bottle-like shape of th 
core, it is difficult to ram it prop 
erly and to prevent it from. being 
soit at the top. Also it shows 
tendency to split when jar-rammed 
due to the whip of the arbor. 

The quadruple flask proved the 
most economical and satisfactory fo 
shell of medium size. The 75-milli 
meter shell can be molded six o1 
eight in a flask, while single flasks 
appear preferable for sizes _ larger 
than 8-inch. The flasks are made of 
gray iron. 

The construction of the quadruple 
flasks is clearly shown in the accom- 
panying Figs. 10 and 11. It will be 
noted that they are heavy and rigid, 
built for rough handling. For jarring- 
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machine use the lower flanges are 
machine finished to an even bearing. 


The holes through which the core 
irbors pass also are accurately fin- 
ished. In cross section, the quad- 
ruple flask is shaped like a _ four- 
leafed clover, each shell mold fitting 
in its individual pocket which con- 
tains just the requfsite quantity of 
sand. This flask is designed to use 


the minimum possible quantity of 
sand, and to this end a _ projection 
extends up through the middle where 
otherwise there would be dead sand. 


The patterns are gray iron, turned 


nd finished to conform to the con- 
tour of the shell. An arbor of the 
same diameter as the core arbor is 


fitted into the nose or ogive end of 
the pattern. When the pattern is 
set in the flask this arbor extends 
through the hole provided in the 
flask for the core arbor. It also is 
threaded similarly to the core arbor, 
thus making it possible io clamp the 
pattern firmly into position by means 
of large thumb nuts. The upper end 
of the pattern is fitted with a ring 
ior the purpose of drawing it from 
the sand. By means of a yoke sus- 
pended from a cylinder-type air hoist, 
the four patterns in the quadruple 
flask may easily be drawn at one 
time. The use of combination jar- 
ramming and pattern-drawing mold- 
ing machines has been suggested but 
it is doubtful if any of the standard 


machines have sufficient length of 
draft. The flask is not rolled over. 
rhe pattern is made with consider- 


able draft and therefore it'comes out 


of the sand easily. The slight re- 
verse taper on the butt end of the 
shell is obtained ir the machine 
shop. 


The sand used is coarse and weakly 
bonded to provide for the free escape 
of the gases. For 4.7-inch and 155- 
millimeter shell No. 4 or No. 5 sand 
was found satisfactory. 

For turning out shells up to 155- 
millimeter a jarring machine with a 
24-inch table is used, if the quadruple 
flask is employed. The machine, of 
course, has a lifting capacity in ex- 
cess of 1400 pounds, which is the 
approximate weight of the flask, sand 


and pattern. 

The method of making the mold, 
using the quadruple flask is clearly 
shown in the accompanying illustra- 


tions. A plain jar-ramming machine 
of ample capacity is used. To get the 
maximum production, duplicate pat- 
tern equipment is provided. This 
eliminates the delay which otherwise 
occurs while the patterns are being 
fitted in the flask, since the duplicate 
equipment makes it possible to fit up 
one flask while its mate is being 
rammed up on the machine. On each 
floor two men operate the machine 
together with two others to ram-up 
the pouring basins, set the cores and 
close the molds. Each floor or unit, 
including one jar-ramming machine 
turn out about 100 molds per day, 10 
hours, thus giving an output of 400 
shells per floor per shift. 

The details of the pouring basin 
which is set on top of each flask and 
takes the place of the cope, are 
shown clearly in Fig. 12. This part 
of the job consists essentially of a 
dry-sand core surrounded by a metal 
jacket in which enough green sand 
is rammed to form a basin. The 
jacket is provided with guide pins 
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in order accurately to center the basin 
over the four molds in the quadruple 
flask. The pouring basin is provided 
with four drop gates, one for each 
shell, of the type frequently employed 


in casting automobile cylinders. This 
gate consists simply of small holes 


about 14-inch in diameter arranged 
in the dry sand floor of the pouring 
basin in the form of a circle slightly 
less in diameter than the shell, there 
being one such circular strainer for 
each casting. In addition, a dry-sand 
vent about %-inch in diameter ex- 
tends above the surface of the molten 
iron in the basin, over the center of 
each mold, in order to provide suit- 
able exit for the gases coming off the 
main core. The pouring basin is 
made by hand on a bench, the dry- 
sand core which forms its principal 
element having been previously made 


in the same manner using the pat- 
tern shown in Fig. 12. 

There are approximately 17 opera- 
tions involved in making each mold. 
These operations may be _ tabulated 
as follows: 

OPERATIONS 
No. 
1—Turn flask over by means of air 


hoist. 
2—Set and clamp four patterns by 
means of thumb nuts. 
3.—Blow or brush surplus 
molding machine table. 
4.—Set sheet-iron hopper on top of 
flask to carry surplus sand. 
5.—Two men shovel sand into flask, 
flask being on floor. 
6.—Hoist flask to table 
ming machine. 
7.—Clamp flask to machine 
8.—Bump mold 70 to 90 times. 
9.—Take off hopper carrying surplus 
sand. 
10.—Butt peen top of mold with hand- 
rammer. 
11.—Strike off 
patterns. 
2.—Unclamp flask and patterns. 
3—Draw out four patterns at one 
time, using yoke, immediately 


sand off 


of jar-ram- 


sand and swab around 


] 
1 


resetting patterns in empty 
flask. 
14—Transfer flask to floor 
15.—Black interior of mold with 
plumbago, using brush = and 
fingers—blow out excess dust. 


16.—Set and bolt cores firmly in place. 

17.—Set pouring basin on top of mold 
and clamp in position 

The operations involved in prepar- 

ing the pouring basins are as follows: 


OPERATIONS 





No. 

1.—Set jacket on bench and insert 
core and pattern 

2.—Fill with sand. 

3.—Ram with small bench rammer. 

4.—Strike off. 

5—Draw pattern, leaving strainer 
gates and vent cores exposed, 


thus finishing pouring basin. 


6.—Transfer to mold and clamp in 
place. 

The metal used for these shell is 

obliged to meet rigid chemical re- 

quirements. The limits for shell of 


155-millimeters and larger are as fol- 
lows: 
Per cent 


Ns en cnc tends vekasdveveseees ends 1.10-1.30 
Phosphorus uP tO .....ceeeeeeereeeeecrs _ 0.35 
Manganese up tO .....ceeeeeececeeees 1.00 
I re ccieen sc cccatensrevccestives 0.08-0.12 


Total GREBOR co csccccccsecceccsccccens 3.10-3.20 


Graphitie carbon 
Combined carbon 
Sees Ee OUR Qo cvecenccccenecta 4.40 


cE heeehstlcoaawawes +++ 2.40-2.00 
Ted Vhdtena staadeaeeas by difference 


For 75-millimeter shell silicon up to 


1.40 per cent may be employed to- 
gether with manganese up to 0.90 
per cent; total carbon 3.20-3.35 per 
cent; graphitic carbon 2.50-2.70 per 


cent; the sum of the total carbon and 


silicon may be equal to 4.70 per 
cent. 

A typical cupola charge to meet 
the foregoing requirements for 155- 
millimeter shell is as follows: 

ANALYSIS 
Gra- 
phi- 
Total tic 
Sili- Phos- Man- Sul- Car- Car- 


Pounds con phorus ganese phur bon bon 
Buffalo Pig 


No. 3.... 300 1.82 0.670 0.56 
Wickwire 
Pig No. 3 330 2.01 0.560 0.82 
Steel shell 
Butts) .. 620 0.10 0.042 0.78 
Remelt .... 700 1.31 0.290 0.76 
Ferrosilicon.. 50 12.00 0.070 
Ferroman- 
ganese ... 6 80.00 
Calculated 
analysis 1.39 0.310 0.98 
Analysis by 
Labora- 
OP .cae« 6 1.19 0.300 0.73 0.117 3.14 2.40 
DG ©. cnctasdwk va cabxhews sbReodureccunndl 2006 


The foregoing provides for a single 
charge weighing 20060 pounds. This 
is designed for a cupola 66 inches in 
diameter inside of lining. The cupola 
was being operated at the time on 
light heats. If heavy heats were 
poured the charges would be’ doubled 
or brought up to 4000 pounds each. 
The coke bed in the cupola in ques- 


tion is brought to 36 inches above 
the upper tuyeres. To melt the 2006 
pound charge detailed above, coke 


charges of 275 pounds each are em- 
ployed together with limestone 
charges of 250 pounds each. A blast 
pressure of from 14 to 16 ounces is 
employed. The cupola has a rated 
capacity of about 18 tons per hour. 
The coke is of the following compo- 


sition: Fixed carbon, 89 per cent; 
sulphur, 0.50-0.69 per cent; volatile 
matter, 1.45 per cent; ash, 9.41 per 
cent. 

Test bars poured from the fore- 
going heat show an _ impact test 


height of 24 inches. The results of 
the tensile tests are as follows: 


Pounds per square inch 
First ladle of iron 
Second ladle of iron 
Te ee DROP inc ride due eensads 





The French experiments on the 
metallurgy of semisteel resulted in 
the development of the following 
general principles: 

“It being understood that’ the 
amount of carbon is between 2.75 and 
3.25 per cent and that all other ele- 
ments are constant, the strength of 
the semisteel increases in inverse 
ratio to the sum of the total carbon 
and silicon. 


“Good semisteel obtained from the 
cupola should satisfy the following 
empirical law: Total carbon plus 


silicon = 4.40 to 4.50 per cent. 
“The proportion oi silicon 


(Concluded on Paae 59) 
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Foundry Reconstruction 
EADJUSTMENT from a war to a peace 
basis does not present as many problems 
to the foundry trade as it does to some 
other industries that carried a larger pro- 

portionate burden of the production of materials 
for carrying on hostilities. Castings for the arm) 
and navy, while different in design and accompanied 
by more rigid specifications than those com 
mercially offered, involved the installation of a com 
paratively small amount of new equipment and 
none of this is of such a nature, but that it can b« 
employed hereafter in the operation of these plants 
Only a few foundries had reached a_ production 
basis on semisteel shells and, as a rule, the plain 
jar-ramming molding machines already in these 
shops were utilized for this work. Therefore, the 
transition from a war to a peace basis in casting 
plants largely involves the shops whose _ produc- 
tion was curtailed because of the nonessential 
nature of their output and includes those engaged in 
the manufacture of stove plate, builders’ hardware, 
castings for pleasure cars, etc. Reduced foundry 
output pep: about by the labor shortage, cur- 
tailment of pig iron supply and government restric- 
tions have resulted in a large accumulation of 
orders that will be filled during the ensuing six 
months. 

One of the beneficial effects of the war period 
the foundry industry was the accelerated installa- 
tion of labor-saving equipment made necessary be- 
cause of the dec lining man-power of the country. 
This will result in the curtailment of the number of 
men required to operate these shops as compared 
with prewar conditions and ultimately foreshadows 
much easier labor conditions in casting plants 
throughout the country. Labor today is giving 
much consideration to the maintenance of the 
present level of wages. The measure of wages is 
the average commodity price. In other words, 
what will the wages buy? It is certain that if 
wages remain on their present basis that com- 
modity values will remain unchanged. The one 
has a direct bearing on the other and they must 
be considered in relation to each other, 

The problems of reconstruction will be considered 
at a meeting of war service committees of various 
industries to be held at Atlantic City, Dec. 4, 5 
and 6. Every phase of government control will be 
discussed and it is probable that some plan will be 
evolved and recommended to the federal authorities 
whereby liquidation may proceed rapidly and 
inorder with the least disturbance to business, The 
government has spent vast sums of money in the 
prosecution of the war. There is much material 
to be salvaged whereby some of this money may b¢ 
saved, the sale of this material is to proceed 
without unsettling conditions in many lines is an 
other question. Of necessity must be 
greater export nation than ever before 
The Webb-Pomerene bill permits of combination 
for trade. [Every foundryman and every 
equipment manufacturer is vitally interested in this 
subject. South America today is a big buyer of 
castings made in this country. Can this trade be 
increased? These and other topics will be con- 
sidered at the Atlantic City gathering which 
promises to be the most important in the 
nation’s history. 
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Personal 


Victor E. Knecht has become super- 
intendent and foundry manager of the 
Van Wert Foundry Co., Van Wert, O. 

M. L. McGraw, formerly superin- 
tendent of the Lakeside Foundry, De- 

oit, has been appointed’ general 
superintendent of the Gray Foundry, 

ic., Poultney, Vt. 

Roger C. Sullivan was elected chair- 
man of the board of directors of the 
Independent Pneumatic Tool Co., 
Chicago, to fill the vacancy caused by 
the death of the late John P. Hopkins. 

William F. Cassidy, formerly fore- 

an of the plant of the Ohio Steel 
Foundry Co., Springfield, O., has been 
appointed general superintendent of 

e Aetna Steel Castings Co.’s plant, 
Cleveland. 

A. M. 


district 


} 


3rown has been appointed 
manager of the Chicago 
neumatic Tool Co., Chicago, to suc- 
ceed G. A. Barden who will remain 
attached to this office in the capacity 

sales representative. 

T. H. Symington, head of the T. 
H. Symington Co., Rochester, N. Y., 
has ‘resigned as assistant chief of 
ordnance, Washington, to devote his 
attention to the company’s plants at 
Baltimore, Syracuse and Chicago. 


JYavid McLain, of McLain’s Sys- 
tem and the McLain-Carter’ Fur- 
ace Co., Goldsmith building, Mil- 


waukee, now is attached to the army 
rdnance department, Washington, D. 
C.. in the capacity of foundry expert. 
R. J. Duffy, formerly with the U. 
S. Radiator Corp., Detroit, and the 
Minnesota Radiator Co., Duluth, 
\linn., has been appointed foundry 
yrreman of the Cabco lron Works, 
(cowando, N. Y. 

J. F. Curley has resigned as works 
lanager of the Canadian Steel Found- 
Ltd., Welland, Ont., to become 
assistant works manager of the Pitts- 
burgh Iron & Steel Foundries Co., 
Midland, Pa. Mr. Curley previously 
as connected with the Thurlow Steel 
o., Chester,- Pa. 

J. R. Reilly has been made 
anager of the Bay View Foundry 
Co., Sandusky, O. Mr. Reilly was 
onnected with the Cleveland foundry 
of the Westinghouse Electric & Mfg. 
Co. and for the past few 
een general foreman in 
eavy work. 

F. E. Smith has 
hief engineer of the Barber-Greene 
o., Aurora, Ill He formerly was 
affiliated with the engineering depart- 
ment of the Stephens-Adamson Mfg. 
‘o. of the Granby Mining & Smelting 
o. and the American Zinc & Chemi- 
al Co. George C. Sanford has been 
ppointed superintendent of the Bar- 
ver-Greene Co. He was. formerly 
fhliated with the Otis Elevator Co. 
Holcomb and Roger B. 
Farquhar, Jr., formerly affiliated with 
the Midvale Steel Co., Philadelphia, 
have purchased the property of the 
Electric Steel Co. of Indiana, In- 
dianapolis, and will continue the busi- 
ness of the company under the same 
name. Mr. Holcomb has been elect- 
ed president of the company, and 

Mr. Farquhar, vice president. 


ries, 
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works 


veays has 
charge of 


been appointed 


I Rogers 


Jerome E. Sweet, formerly affiliated 
with the Brown Specialty Machinery 
Co., Chicago, now is connected with 
the sales department of the Sand 
Mixing Machine Co., New York, and 
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the American Foundry Equipment 
Co., Cleveland. He has been ap- 
pointed distributing manager for New 


England, eastern New York state 
and northern New Jersey, for the 
sale of sand mixing machines and 
sand blast equipment. 


John E. Galvin, Lima, O., has been 


made president of the Ohio Steel 
Foundry Co., Lima, Bucyrus and 
Springfield, O., to succeed Harry 
Wright, who was killed in an auto- 


mobile accident on Oct. 30. J. W. 
Kaufman, Columbus, was made chair- 
man of the board of directors and 
J. T. Kaufman, secretary and treasurer 
of the company. Frank Wright be- 
comes vice president and_ general 
manager and O. J. Smith is second 
vice president. 


Air and Light in Foundries and 
Forge Shops 


An unusual 48-page monograph, en- 
titled “Air and Light in Foundries 
and Forge Shops,” in which the in- 
fluence of sash and roof formation: on 
the illumination and _ ventilation of 
casting plants and forge shops is 
pointed out, has beer issued by the 
David Lupton’s Sons Co., Philadel- 
phia. Foundry and forge shop illu- 
mination and _ ventilation have re- 
ceived more than ordinary attention 
during the past few years. The latest 
practice by which unusually _ satis- 
factory results are being achieved, is 
to make a radical departure in the 
design of the building, in its floor 
layout as well as in the sash. In the 
best ventilated buildings all three ele- 
ments have been carefully corelated. 
This monograph. contains a_ large 
number of interior and exterior views 
of foundries througheut the country 
in which the subject of lighting and 
ventilation has been given careful 
attention and in which the continuous 
sash and the truss construction of 
this company have been utilized to 
excellent advantage. Included in this 
monograph are a number of cross- 
sections of various important found- 
ries throughout the country equipped 
with this company’s sash, roof trusses, 
etc. The theory and_ practice of 
ventilating buildings also are 
graphically 


these 
shown. 


Southern Metal Trades Meeting 


\djustments necessitated by the 
nding of the war will be the theme 


of discussion at the semiannual meet- 
ing of the Southern Metal Trades 
association, to be held at Charlotte, 


N Bt Dec Ks President W. G. 
Mealor, of the Gainesville Iron Works, 
Gainesville, Ga., has called the mem- 
bers of the organization together in 
accordance with the resolution pre- 
sented at the time the annual meet- 
ing adjourned last May. All south¢ 


metal tradesmen, whether 
re 


T 
In¢ mbe rs ot 
association or not are t 
attend the gathering which will be 
held at the Selwyn hotel. 

President Mealor in his call states: 
‘A number of pertinent subjects will 
come up for discussion. The condi- 
tions prevailing in the last six months 
in the foundry industry may possibly 
continue insofar as volume of business 
is concerned, but the sudden end of 
the conflict brings about numerous 
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adjustments in lines of work covering 
the government’s demands. It is 
essential for metal tradesmen to dis- 
cuss these possibilities in every phase, 
looking toward a line of action for 
the next six months.” 

C. A. McAllister has been appointed 
chairman of a committee of 12 mem- 
bers on costs and J. M. Hollowell, 
vice president Spalding Foundry Co., 
Atlanta, Ga., is chairman of a similar 
committee appointed to consider re- 
visions of by-laws. 


Iron Ore Mined in 1917 


Statistics compiled by the United 
States. geological survey show that 
the iron ore mined in the United 
States in 1917 reached a total of 
75,288,851 gross tons, and exceeded 


the former record output of 1916 by 


121,179 tons. The shipments from 
the mines in 1917 were 75,573,181 
gross tons, valued at $238,260,333, a 


decrease in quantity of 2,297,372 tons, 
or 2.95 per cent, and an increase in 
value of $56,358,056, or 30.98 per cent, 
as compared with shipments in 1916. 


The average value per ton at the 
mines for all grades of ore in 1917 
was $3.15 as against $2.34 in 1916, 
an increase of nearly 35 per cent. 
The stocks of iron ore at mines, 
mainly in Minnesota and Michigan, 
amounted at the close of 1917 to 
10,628,908 gross tons, compared with 


1916. 


10,876,352 tons in 


Cleveland Flux Co. Organized 


John C. Cornell, 
intendent of the 
Pittsburgh, has 
land Flux Co., 


formerly super- 
Basic Mineral Co., 
organized the Cleve- 
Cleveland, which is 
manufacturing fluxes for both fer- 
rous and nonferrous’ metals. Mr. 
Cornell has had a wide experience in 
the foundry business, having served 
as superintendent for the Knight Mfg. 
Co., Canton, O., and he also was 
affiliated with the Aultman Co. and 
the Dick Mfg. Co., Canton. 


Using Grinding Wheels Economically 


The Webster & Perks Tool Co, 
Springfield, O., manufacturer of grind- 
ing machinery, has issued a 20-page 


booklet which contains a 
an article by W. T. 
titled 


reprint of 
Montague, en- 
“The Economical Use of Grind- 


ing Wheels.” This discusses how 
wheels should be operated to obtain 
the best results in casting work, what 


wheels to use, etc. This article was 
published in the August issue. of 
THE Founonry, 


In a 4-page bulletin issued by the 
Independent Pneumatic Tool Co., 
Chicago, it is pointed out that to 


conserve material and to increase the 
production of the pneumatic tools 
for essential needs, it has eliminated 
a number of types and sizes. Pneu- 
matic and electric tools are de- 
scribed in detail and complete speci- 
fications of tools are included. 


The McClain-Carter Furnace Co., 
Goldsmith building, Milwaukee, has 
received a contract for the installa- 
tion of a 5-ton open-hearth furnace, 
using natural gas for fuel. from the 
Dauntless Mfg. Co., Redcliff, Alberta, 
Can. 
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Improved Chilled Cast Iron Car 
Wheel 


A new method of making chilled cast 
iron car wheels has been patented re- 
cently bv Clifton W. Sherman, Buffalo. 
The object of the invention is to pro- 
duce car wheels with a hard wearing 
surface on the tread while the hub is 
soft to permit ready machining. Sup- 
porting plates and brackets are a’ 
provided with the object of distributing 
the metal uniformly. so as to produce 
a casting practically free from shrinkage 
strains and 

The tvne of mold 
the wheels is shown in 
ing illustration. This is composed of a 
bottom plate 4, a drag B, a cope C and 
a chiller D. An inner chiller is also 
provided for the bore. This consists 
of a soft steel tubular piece FE, which 
is made in four pieces, the object of 
which is to allow for contraction when 
the metal cools. The tubular piece is 
provided with projecting lugs which 
anchor it thoroughly in place as the 
molten metal around them. 


also 


spongy spots. 
used in casting 


the accompany- 


CoC Is 


As the metal is poured through the 
sprue into the mold, the hub cavity, 
being lowest, fills first. Next, the inner 
brackets are formed, then the body of 
the wheel and last of all the tread. 
The metal forming the tread cools 
readily as it comes in contact with 
the chiller ). This increases the density 
of the metal which brings about the 
desired degree of hardness at this point. 

It is claimed that wheels cast by this 
process are practically free from shrink- 
age strains. It is also pointed out that 
they are lighter in weight than the 
average car wheel and for this reason 
are more economical to manufacture 


Urgent Shell Need Found Foundries 
Ready 


(Concluded 
vary in 


from Page 587 ) 


inverse the 
shell. 

“The proportion — of 
should increase in direct 
caliber of the = shell 

“The ratio of silicon to 
should decrease with the 
the shell.” 

The following examples show 
medium phosphorus in the pig m 
reduced in the mixture by th 
tion of steel scrap, 
of foundry return 
ples follow: 
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of the 
Manvanes¢ 
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how 
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he 


using a 


scrap exam 


Phosphorus 


50 per cent pig, phosphorus. .0.55 x 50 per cent 


30) per cent steel, phos.....0.07 x 30 per cent 


20 per cent returns, phos. ..0.42 x 20 per cent 


Phosphorus in mixture, per cent 


EXAMPLE No. 2 


i per cent pig, phos .0.55 x 40 per cent 


30 per cent steel, phos ..0.07 x 30 per cent 


30. per cent returns, phos... .0.34 x 30 per cent 


Phosphorus in mixture, per cent 


EXAMPLE No. 3 


30 per cent pg, phos 0.55 x 30 per cent 


40 per cent steel, phos 0.07 x 49 per cent 
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30 per cent returns, phos. ..0.27 x 30 per cent—0.081 


Phosphorus in mixture, per cent 


EXAMPLE No. 4 

Presuming that we have a pig iron with 0.90 per 
cent phosphorus. 
30 per cent pig, phos...... 0.90 x 30 per cent 0.270 
40 per cent steel, phos..... 0.07 x 40 per cent=0.028 
30 per cent returns, phos. ..0.42 x 30 per cent —0.126 

Phosphorus in mixture, per cent 

A hot fluid metal is essential and 
it is not believed advisable, to econ- 
omize on coke to such an extent as 
to interfere with the fluidity of the 
metal. The best results are obtained 
by charging the steel scrap carefully 
by hand in order to thoroughly dis- 
tribute it. The French found that 
charges ranging from 1/6 to 1/8 of 
the hourly output of the cupola give 
satisfactory results. The consumption 
of coke, according to French experi- 
erce is about 15 per cent of the 
weight of semisteel produced. 

The ideal steel scrap used, of course, 
consists of crop ends of forged steel 
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COPE, DRAG AND CHILL FOR MOLDING CAST 


IRON CAR WHEEL 

shell or shell billets. Next in order 
comes plate scrap, including clippings 
and punchings from. structural and 
boiler shops. 

The silicon in the mixtures is 
trolled by the use of 10 to 12 per 
cent ferrosilicon and the manganese 
is also controlled by proper additions 
of 70 per cent ferromanganese. It is 
impossible, of course, to reduce the 
sulphur in the cupola and the carbon 
also is usually increased due to ab- 
sorption of carbon from the coke. 

The test bars are molded by 
in small iron flasks, 
10x 14 inches in size. 
the flasks for the test bars are shown 
in Fig. 14. The molds require a 
bottom-pour gate, risers and overflow 
gates for carrying off surplus metal. 
The patterns for the test bars are 
split and mounted on plates to sim- 
plify the molding operations. The 
molds are carefully baked in an oven 
before the bars are poured The 
pecifications provide that the molds 
hall not be opened until the bars 
reach a black heat. It is essential 
standpoint of the 
that the metal in the 
bars be identical with that in the 
shell and that as far as possible it be 
cast under similar conditions. 

The impact testing machine is of 
the pile-driver pattern and consists 
essentially of a heavy hammer weigh- 
ing 25 pounds complete, a mechanism 
for tripping the hammer and gaging 
its height by increments of ™%4 inch, 
knife edges for supporting the test 
bar, and a pair of hammer guides 
which permit it to fall freely and 
accurately. The tripping mechanism 
is exceedingly simple and_ effective 
in. operation. This same statement 


con- 


hand 
approximately 
Che details of 


from. the safety to 
artilleryinan 


test 
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also applies to the other details of the 
testing machine. The anvil weighs 
1763.7 pounds; the government's 
specifications call for 1750 pounds. 

The tensile testing machine as 
previously mentioned should be of 
the standard type. This machine, of 
course, should have sufficient capacity 
for breaking the bar. A _ machine 
rated at 100,000 pounds will be ample 
Threaded grips are used as previous- 
ly explained. 

Before the shells are tumbled or 
otherwise cleaned it is necessary to 
saw off the riser and the nose. This 
is accomplished in a cold sawing ma- 
chine of standard construction. About 
614 minutes are required to saw off 
the riser and nose of a 4.7-inch shell, 

The shell is cleaned inside either 
by sand-blasting or by means of a 
stiff wire cable mounted vertically in 
a rapidly revolving spindle. The 
strands of the cable are separated 
so that as it is rapidly whirled around 
in the shell, it acts as a wire brush 
and completely and quickly removes 
the adhering core sand. For this 
operation the shell is suspended in 
the air, nose down, from a pair of 
tongs carried in a chain hoist. ‘The 
details of this form of cleaning ma- 
chine together with the accompany- 
ing tackle for handling the shell are 
clearly shown in Fig. 14. It is some- 
times necessary to further clean the 
inside of the shell with a chisel bar 
to remove small projecting pieces of 
metal. After the shell are cut off 
and cleaned, they are ready to go to 
the machine shop, it being assumed 
that the test bars have satisfactorily 
met the requirements of the govern- 
ment. 


Efficiency Pattern Shop Methods 


By M. E. Duggan 

In the April issue of THE Founnry, 
page 160, J. H. Gard described a method 
for making pulley and gear patterns 
that economize labor. He pointed out 
that patterns for gears, pulleys and fly- 
wheels are comparatively expensive to 
construct owing to the large amount of 
hand labor involved. However, these 
patterns generally are considered simple 
to byild, although they may be 
by many different methods. 


made 


In making 


patterns for rolling mill 
castings to 


replace those broken in 
service, speed is the essential factor and 
a pulley casting, as the ac- 
companying inches in 
diameter, 7-inch face and 3 7/16-inch 
bore, made by one patternmaker 
and molded and cast in one day. This 
record might neverthe- 
was established. In the 
learned the trade, cheaply 
constructed patterns for rush jobs were 
unknown. Therefore, after leaving this 
shop and when called upon to make a 
rough pattern for a rush job, I found 
it to be a difficult task to break away 
from my former habits. However, | 
was forced to learn the rough and rush 
end of the patternmaking business. 

In constructing this pulley pattern, the 
job was cut and finished by the use of 
the planer, band saw and sand _ paper. 
A plank was dressed on the planer to 


shown in 
illustration, 27 
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he required thickness for the arms B 
nd the web rim D. Six pieces were 
it from this plank to make the six 
irms and these were stacked and fast- 
ed together. On the top plank the 
-act outline of the arms was marked. 


[hese six ‘arms then were cut and 
aped on the band saw. The same 
ocedure was followed in producing 


six pieces for the webs D, shown 
the accompanying illustration. 
The inner circle of web D was de- 
ribed on a flat board after which 
e arm and web ring segments were 
assembled. It will be noted in the 
accompanying illustration that the outer 
nds of the arms are parallel where 
hey join the rim D. This, I believe, 
an improvement over the method of 
pering the ends as it provides a much 
ider surface for gluing and locking 
e arms to the rims. Two rings for 
e rim A were cut from solid stock, 
x segments in each ring. These were 
veled and glued together after which 
e rings were cut. One joint through 
which the saw passed was left open 
nd the saw table was tilted to the 
quired taper as indicated at E. The 
nside ring was cut to the required 
taper and finished on the band 
The saw was removed through the 
opening in the ring, the opening was 
glued and fastened together and _ the 
ring was placed in position on the arms 
nd was fastened with glue and 
though screws could be used. The 
ring for the opposite side is made in 
similar manner and was assembled as 
hown in the illustration. 


s 


Saw. 


nails, 


s 


The arms, web and rim were assem- 
bled and fastened for the final and 
finishing cut on the outside or periphery 
of the wheel. The full width or face 
of the wheel was finished in one cut 
on the band saw. For this finish, extra 
stock was allowed on the arms, web 
nd rings. The hubs were sawed out 
of a solid piece one side having been 
fastened to the arms with glue and 
screws and the other was loosely at- 
tached with a single nail in the center 
that served the purpose of a dowel pin. 
Sandpaper was used to rub down the 

















‘ATTERN FOR ROLLING MILL PULLEY 
RAPID CONSTRUCTION 


SHOWS 


high spots and a finer grade was em- 


ployed to give the pattern a finished 
appearance. Two good castings were 
produced from this pattern, although 


the molder claimed that 50 more cast- 
ings could have been made therefrom. 
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A Large Molding Machine for 
Railroad Work 


The tremendous progress made in 
molding machine manufacture in re- 
cent years is reflected by the accom- 
panying illustration of the large direct- 
draw, roll-over, jolt-ramming machine 


when contrasted with some of the 
earlicr types of squeezers introduced 
in casting plants many years ago. 


This machine, which was built by the 
Cleveland Osborn Mfg. Co., Cleveland, 


for the Bettendorf Co, Lettendorf, 
‘-lowa, for molding locomotive _ side 
frames, weighs 36,500 pounds Its 
relative size is better appreciated by 
comparing it with the man standing 
at the right Of course, when in- 


indicative of the tendency 
manutacture to- 
larger units 


chine is 
in molding machine 
ward the installation of 
and the econonties that may be ef- 
fected on large molds are much 
greater proportionately than on small 
work. 


Oxwelding and Cutting 


A textbook on oxwelding and cut- 
ting with a glossary of the terms used 
in this practice, has been issued by 
the Oxweld Acetylene Co., Jersey 
City, N. J. This glossary will prove 
to be exceedingly valuable since this 
process since its introduction has de- 
veloped with it many new phrases. 
This book contains 124 pages and 

















LARGE DIRECT-DRAW, ROLL-OVER, 
stalled in the foundry the greater 
part of the machine is located in a 
pit and merely the table, roll-over 


device and track are on or above the 


ground level. 

The overall length of the roll-over 
table is 106 inches and the width of 
flask that may be accommodated, de- 
pending upon the depth, is from 48 
to 60 inches. The pattern draw is 24 
inches and the machine has a lifting 
capacity of 8500 pounds at 80 pounds 
air pressure. Two of these machines 
have been built for the Bettendorf 
Co. for use in its steel foundry. It 
will be noted that the entire frame 
is a single casting and it is practically 
a two-piece machine The 
handled on approximately balanced 
centers. The machine is equipped 
with a forced feed oiling.system and 


adjustable air-balanced piston valves. 
lhe castings are of steel and sem- 
steel construction. The amount of 


time and labor saved by this machine 
is tremendous. It not only jar-rams 
the mold, but rolls it over, draws the 
pattern and deposits the mold on a 
run-out track from which it is lifted 
to the floor by a crane for core set- 
ting, closing and pouring. This ma- 


load is, 


JOLT RAMMING MOLDING MACHINE 


defines autogenous welding, the de- 
velopment of the oxy-acetylene proc- 
ess, discusses properties of metals and 
with this is presented a valuable table 
covering the physical properties of 
aluminum, brass, bronze, iron, lead, 
nickel, zinc, steel, ete Methods of 
welding and preparations for this 
work are shown by illustrations and 
numerous examples also are pre- 
sented which should prove of great 
value to those engaging in this work. 
The welding of cast iron is described 
in detail by numerous problems, show- 
ing castings of various forms that are 
to be repaired in different sections. 
The welding of copper similarly is 
discussed in detail and the oxy- 
acetylene cutting process is  consid- 
ered in an exhaustive manner 





New Combination Liquid Sprayer 
and Air Jet Nozzle 


Ready conversion from a plain air 
jet to a liquid sprayer is furnished by 
a new fitting manufactured by the 
Malleable Iron Fittings Co., Branford, 
Conn. This fitting, a nozzle, shown 
in the accompanying illustration, is 
designed to replace the two fittings 
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which ordinarily must be interchanged 
to fulfill the purposes mentioned. 
Connection is made with the air line 
at the corrugated tube shown at the 
right beneath the valve control han- 
dle. The second corrugated tube may 
be connected to the container for the 
liquid to be used in spraying, and the 
air pressure exerts a syphoning and 
atomizing effect and projects’ the 
spray through the lower tube A 














COMBINED AIR JET AND 
NOZZLE 


LIQUID SPRAYER 


valve which 

controlled by the 
fitting 1 
iron 


positive acting 
automatically, is 
lever handle. The 
brass and malleable 
uses suggested for 
pattern, bench 
mold and 


closes 


s made of 
The varied 
the nozzle include 
and flask cleaning; 
core spraying; and 


with 


spray 
cleaning kerosent oO! benzine. 
the 
saenelt 
Louisville, 
the 
Che 
stove 


firm name of 
Mfg. { 6... 
been changed to 
and Range Co 
erates an extensive 


The 
lron 


Grat-Webb 
Ky., has 
Progress Stove 
company 
foundry. 


Truck Tess Suithheord 


The General 


Op- 


Electric Ci Schen- 
ectady, N. Y., has developed a re 
movable truck type switchboard wi 
safety features for the 


control 


WHAT THE FOUNDRIES ARE 


Activities of the Iron, Steel and Brass Shops 


Brass 


The Neenah Works, 


contract for the 


Neenah, Wis., has 
awarded the erection of an addition 
The Pulaski 


contemplates the 


Foundry & Mfg Co Pulask Va., 


installation of additional machinery. 


The Wilsor 
is building an 


Foundry 


addition 


& Machine Co id 


The Gier Pre 
G. Gier 


general contemplate 


manager 


of a foundry, 98 x 200 feet 


The American Manganese 
care J. W 
templating the erectior 
The American Car & Foundry 


nue, Detroit, Mich., erecting 
plant 

A. Arbar, architect, Elyria, 0 
addition to a 
Ruer street, 40 x 100 feet 


The United 


the erection of an 


States Cast Iron Pipe & Foundry 
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generator, motor and _ feeder cir- 
cuits. The unit is designed for 
service in plants where electrical dis- 
tribution to various buildings is made 
from a number of distribution’ cen- 
ters. A spare board of this type may 
be used as a ‘quickly available sub- 
stitute in the event of a shutdown 
for inspection or repairs. It is, in 
effect, a unit in a readily expanding 
system, as may be noted from the 
accompanying illustration. 

The stationary member of the re- 
movable truck switchboard carries 
current and _ potential busses with 
disconnecting switch studs and _ bar- 
riers between the current studs to 
prevent accidental contact by any 
one who enters the compartment. 
The rear end of the current dis- 
connecting switch studs run to busses 
and incoming or outgoing leads; the 
potential buswires to small contact 
studs near the top of the compart- 
ment. The side walls are provided 
with hand holes, so that the  bus- 
bars and buswires can be continued 
from unit to unit. On the exposed 
walls of the end units these open- 
ings can be closed by removable 
covers. Access to the rear of a com- 
partment is furnished ‘by hinged sheet 
steel doors provided with padlocks. 
The removable truck is mounted 
on wheels. The front part carries 
a sheet steel panel on which is mounted 
the instruments, meters, oil switches 
or other appliances usually mounted 
on the ordinary slate switchboard 
panel. The current ‘transformers are 
mounted on steel brackets back of the 
instrument panel. The rear of the 
truck carries the movable parts of 
the disconnecting switches, the po- 
tential transformers and small wire 
i To center the truck and 
to assist in placing it in or remov- 
ing it from a compartment, rails 
fastened to the sides of the com- 
partments are furnished. The oil 
switches, instruments, meters, trans- 
formers and all adjunct parts are re- 
moved entirely from the installation 
by wheeling the truck out on the floor. 


accessories, 


Addyston, 0., has had 
tion of an 


plans prepared for the 


addition to its 


erec- 
plant. 

The Washington 
Wash., 


Pipe & 


contemplates the 


Foundry Co,, Tacoma, 


erection of an addition 
Binghamton, N 
foundry. 


The Fairbanks (Co., contem- 


plates the erection of a 


The Pratt & Whitney Co., Hartford, Conn., has 


r 1 contract for the erection of a 50 200-foot 
iddition to its foundry. 
Work has 


ry and 


been started on the erection of a found 
MeAvity & 


Johns, Que 


pattern shop for the T. 


King street, St. 


Sons, 


Ltd., 18 


The Light 
has let a 


& Machine Co., 
contract for the 
feet. 

Construction Co., 


Foundry Pottstown, Pa., 


erection of an additior 
its plant, 25 x 190 
The Hudson Concrete Jersey City 
N. J., has the contract for the erection of 
for the Vulean Iron Works. 


The Southern Brass Works, 


a foundry 


Portsmouth, Va., 
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To remove or replace a switch unit, 
the oil switch must be open and 
therefore, the load disconnected. This 
is provided for by an interlock at 














TRUCK-TYPE SWITCHBOARD 
WITH SAFETY 


UNIT 
FEATURES 


PROVID 


tached to the oil 
toggle, which 
the walls. of 
With the oil 
impossible to 
truck. 


Switch operat 
engages lugs cast 
the stationary wu 
switch closed it 
remove or insert tl 


DOING 


considering 


plans for the 
plant. 


erection of a new addition 


to its 
The Duplex Mfg. Co., Elyria, 0., 


100-foot 


contemp!ates 


erection of a 40 x foundry. No plans h 


been announced. 


The new plant of the Peerless Foundry Co., Cit 


cinnati, recently was put into full operation. Geot 


I Dana is president of the concern. 


The Essex Foundry, Newark, N. J., 


recently 


Murray 
manufacturer of cast iron 


street, 
pipe, 
bids for the erection of an addition to its plant. 


receiv 


The Palmer Foundry & Machine Co., Palmer, Mass 
is building an addition to its plant, 75 x 120 feet. 


E. W. Lynch is proprietor. 


The foundry of the Greenmount Iron & Mfg. Co., 
883 Greenmount avenue, Baltimore, was damaged by 
fire recently. 

Mid- 


The Pittsburgh Iron & Steel Foundries Co., 
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Foundry Co., 3634 South Kedzie avenue, Chicago. 


‘December, 1918 


manufacturing facilities. 


erecting an addition to its foundry, 25 x 190 feet. is erecting additions to 


Pipe Foundry Co., Manlius, N. Y., recently 


stock from $50,000 to $750,000. 


bids for the erection 
engaged in the manufacture of 


The Illinois Foundry & Specialty Co., 


The Wood-Ewing Iron Works, 


wements its plant. , , i 
provements to its plant suffalo Foundry & Machine Co., Henry D. Miles, 


erection of an addition to 
York Central railroad 


contract for rebuilding 





its pattern shop which was recently 


Birtwistle Brass Foundry, Jersey 


Boyd avenue, and Hector W 


when the plant is completed. 
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the erection of a 70 x 250-foot addition to its 
plant here. 


The Keystone Foundry Co., Pittsburgh, manufae- 
turer of brass, bronze and aluminum castings, re- 
cently removed from 116 South Beatty street to a 
plant on Wolfendale street. 


The James A. Brady Foundry Co., Forty-fifth strees 
and Western avenue, Chicago, has awarded a contract 
to the E. W. Sprowl Co., 1120 West Thirty-fifth 
street, for the erection of an addition to its foundry, 
90 x 90 feet, 


The Stuart Foundry Co., 209 Junction avenue, 
Detroit, has been organized by A. W. Sempliner, 
J. Maroska and M. W. Smith with a capital 
stock of $100,000. A _ site for a plant is said to 
have been selected and construction is expected te 
be started soon. 

The Pacific Forging & Machine Works, Portland, 
Oreg., contemplates the erection of a foundry. Furt 
of the machinery has been installed at its forging 
plant at Raleigh and Thirteenth streets. This is the 
first concern in the city of Portland to engage in 
the forging business on a large scale. 

The Hancock Foundry Co., Washington County, Md., 
recently was incorporated with $25,000 capital, to 
engage in the business of machinist, pattern and tool 
maker and iron and brass founder, The incorpora- 
tors were Roy M. Daniels, Raymond L. Henderson, 
George W. Smith, Albert E. Johnson and John T. 
Mason. 

The Reed Foundry & Machine Co., Kalamazoo, 
Mich., contemplates increasing its capital stock from 
$100,000 to $250,000, and increase its facilities for 
the manufacture of tractors. The officers are, Joseph 
srown, president; E. E, Reed, vice president; J. 
E. 
W. Raseman, treasurer. 


Welborn, secretary and general manager, and B. 


The Metal & Alloy Specialties Co., 25 Illinois 
street, Buffalo, abandoned its project of erecting a 
foundry at Marion avenue and the New York Central 
railroad tracks and has purchased the plant of the 
Buffalo Builders’ Supply Co. This will be equipped 
as an aluminum and brass foundry for the manu- 
facture of airplane parts. Elmer Rae is vice presi- 
dent and general manager of the company 
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building to be erected 





This catalog is in condensed form and is _ published 
for ready reference. It is intended to be supplemented 
by more detailed bulletins which are mentioned 

NATURAL FOUNDRY VENTILATION.—A_ 16-page 
booklet, entitled ‘‘Natural Ventilation for Foundries,’ 
has been issued by the Detroit Steel Products Co., 
Detroit, and is devoted to its system of foundry 
building construction which insures the ample ventila- 
tion of casting plants. The booklet is illustrated 
with a large number of foundry views which clearly 
illustrate the advantages of this type of building 
construction. 

MAGNETIC SEPARATOR.—A_ bulletin issued by 
the J. W. Paxson Co., Philadelphia, is devoted to 
its line of belt-driven and hand-power magnetic 
Separators, designed for separating ferrous from non- 
ferrous metals. It is equipped with permanent mag- 
nets, no electric current being required. 

SAND-BLAST EQUIPMENT.—A 24-page catalog, 
published by the American Foundry Equipment Co., 
Cleveland, is devoted to the extensive line of sand- 
blast machinery manufactured by this company. 
Numerous installation views are shown, together with 
plans of various layouts. Special sand-blast rooms 
for cleaning large castings mounted on trucks also 
are shown, as well as automatic sand-blast tumbling 
barrels, rotary table cabinet, rotary table sand-blast 
rooms, ete. 
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